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Fifteen years ago we ran the first 
vehicular patterns for an experimental 
communications idea dubbed “cellular.” 
Since then, we've led cellular antenna 
technology every step of the way — 
from the first design concepts to our 
world famous “ON-GLASS”™ antennas, 
In fact, we developed the specifications 
and configurations with Bell Laborato- 


ries for all three basic cellular antenna 


designs that exist today. : 
We've known from the start that 

to build antennas that perfor 

last longest, we've got ti 


Fa million cellular 


technology forward a little bit more 
each day. You see the results of our 
work in our constant performance in- 
novations — new parts designs resistant 
to corrosion and noise-generating vibra- 
tions, refined contacts and mountings, 
even our special cable and crimp 


_ connections. 


That's why cellular professionals 
choose'A/S again and again. We've 
already delivered over a million cellular 

tennas — more than all other manu- 
bined — almost as many 
ubscribers, 


behind us, our only 
: is the future.| 


Now we're looking to the future. 
It’s the only place to find antennas that 
perform better than ours. 


Send for your free copy of 
“THE BOOK” on cellular antennas. 
Helps you choose 
from over 40 A/S 
models — the 
most extensive, 
profitable line in 
the industry. 


the antenna specialists co. 


a member of The Allen Group Ine 
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Cetec Vega offers tone: 


at & = a4 
and DC-remote consoles for vir 


tually all applications. Some of 
the popular console types shown 
above include: 


© Two-frequency EIA 
sequential tone 


e Four- and eight-frequency EIA 

e Dial-up (plugs into ordinary 
telephone line) 

e@ PTT/monitor DC 

e Full-function DC 


nd extended functionality) 


~ Most Cetec Vega consoles offer 
a wide array of deluxe features 
at no extra cost, such as: 


@ Multifrequency (2, 4, or 8) 
operation 


® Selectable 2-W simplex or 4-W 
full-duplex operation 


e Intercom function 


® High-performance audio with 
2-way compression 
® Reliable push-button switches 
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, 


requirements, call 1-800-877-1771 
(and remember to ask for your 
Signaling Products Catalog). 


€ Cetec Vega 


Division of Cetec Corporation 


9900 Baldwin Place 

El Monte, California 91731 

Telephone: 800-877-1771; 
(818) 442-0782 

Telex Il: 910-587-3539 

FAX: (818) 444-1342 
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10 Use coaxial cable to 
communicate where 
antennas cannot go 


Udo Bode, Cablewave Systems 
Use coaxial cable in tunnels, 
mines and railway systems. 


20 Base station feedline 
performance testing 
Harold Kinley, CET 
Use tests and measurements to 
monitor and maintain feedline 
performance as it ages. 


44 Why towertop amps 
improve reception 
Ernest N. Mann, Mannbros 
Technologies 
Predict how much an amp 
would improve your reception. 


64 Telephone technology 
solves radio simulcast 
problem 
John Downing, Fresno County, 
California 
Multifrequency simulcasting 
uses telephone conference call- 
ing technology. 


/ © Telocator Spring 
International 
Convention 
Here are the highlights of 
Telocator’s first international 
conference scheduled May 3-5 
in Orlando, FL. 


80 Repeater mod combines 
tone and digital squelch 
Rod Wheeler, The Radio Shop 
The customer can use tone 
squelch and digital squelch 
radios on his repeater at the 
same time. 


On the cover: Coaxial cable extends radio 
communications where antennas cannot go. 
See article on page 10, Artwork courtesy of 
Cablewave Systems. 


84 How to avoid FCC 
violation notices 


Don Bishop 

Interference to public safety 
communications draws FCC 
enforcement action fast. 


95 Installing mobile radios: 
Tips from the field 


R. Scott Gilmore, Saginaw 
County, Michigan 

Careful mobile radio installa- 
tion made with the police 
officer-driver in mind leads to 
the best results. 
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‘Wall mount 


Higher profit margins, reliability you can count on, 
and fast delivery. That's SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It's a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It's free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSCs receipt of your order. margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. = = Ry One source for all 


—— a 2) 4 » 2 
Ga) Ga) ee your signalling needs. 


Call now for full information package: 


800-227-1226 w.. 800-227-0223 


E ditorial 


Telocator votes down private carrier membership 


Telocator members may be doomed 
forever to struggle with the question of 
whom to grant membership and whom 
to bar. 

For many years, the paging and 
mobile telephone association barred 
wireline companies from its roster. 

Then the industry changed: 

(1) Many of Telocator’s non-wireline 
members were gobbled up by wireline 
companies. The association’s member- 
ship roster suffered as the converted 
wireline members were forced to 
withdraw. 

(2) As cellular telephone systems were 
activated, wireline companies enjoyed 
a headstart. But they could not join 
Telocator. Instead, they joined the 
Cellular Telecommunications Industry 
Association (CTIA). Following their 
lead, many non-wireline companies 
joined CTIA as they activated their 
systems. 

Eventually, the remaining Telocator 
members opened the association's doors 
to wireline membership. Understanda- 
bly, wireline companies’ reactions, at 
least on the cellular side, have been 
lukewarm. Telocator has made some 
gains on the paging side. 


Play it again 

In what may become a replay of the 
wireline membership experience, 
Telocator members voted to bar private 
carrier paging (PCP) system operators 
and specialized mobile radio (SMR) 
system operators from membership. 

Meanwhile, PCP system operators are 
welcome at the National Association of 
Business and Educational Radio 
(NABER), which has formed as a 
membership section the Association for 
Private Carrier Paging (APCP). SMR 
system operators are welcome at 
NABER and the American SMR Net- 
work Association. 

If and when Telocator’s members 
change their minds on this aspect of the 
membership issue, will it be too late? 

Telocator wants to be known as “‘the 
mobile communications industry 
association.” No. Not yet. Telocator’s 
door isn’t open wide enough to let the 
mobile communications industry 
through. 

People go where they are welcome, 


and they remember where they have 
been rebuffed. 


Spectrum speculation 

Perhaps the biggest example of spec- 
trum speculation involves applications 
for cellular mobile telephone system 
licenses. 

Speculators have found another, 
though by far smaller, slice of spectrum 
to carve: specialized mobile radio 
(SMR) channels reserved for conven- 
tional, single-channel systems. 

Conventional SMR channels remain 
vacant in some areas where trunked 
channels all have been assigned. That 
has led some trunked system operators 
to apply for the unused conventional 
channels and to apply for waivers of 
FCC rules to allow the conventional 
channels to be trunked along with their 
existing assignments. 

The FCC granted several of these 
waivers before proposing a rule change 
that would make the grants a matter of 
routine, and alleviate the need for 
waiver requests. When it proposed the 
rule change, the commission announced 
it would not consider any similar waiver 
requests until the rulemaking proceding 
concludes. 

The effect has been an increase in 
spectrum speculation. License applica- 
tions are being filed hurriedly for the re- 
maining conventional channels available 
in areas with high demand for trunked 
systems. In many cases, the applicants 
apparently hope only to sell their chan- 
nel assignments to any nearby trunked 
system operator for the highest bid, not 
actually to operate single-channel 
systems. 

As a result, the conventional channels 
all may be assigned by the time the 
rulemaking proceeding concludes. 
Trunked system operators may be 
denied the opportunity to apply for the 
channels under the proposed new rule 
by the practical result of the rulemak- 
ing proceding, channels in many cases 
were made available under waiver 
request. 

Speculators |, system operators 0. 

—Don Bishop 


4 Mobile Radio Technology April 1989 


IPIRIDYAC 


Volume 1, No. 5 


NEWS 


from 


transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody scrambles better 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range. From the 
reliable SC-400 to the amazing 
SC-460 computer controlled 
system, nothing else even comes 
close. 


Performance. Transcrypt 
customers enjoy voice quality and 
radio performance unmatched by 
any other system. 


Installation. Transcrypt can 
fit virtually any radio— mobile, 
portable, or base unit— with 
simple, easy-to-follow instructions. 
We support over 400 models from 
42 different manufacturers and 
are adding new ones every day. 


“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
quality...” (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
say...they work beautifully...we'd love to 
tell others about them...they’re great!” 
(Police Department in Washington 
state) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“at first | thought the scramblers were 
not working at all because the audio 
| Rv was perfect.” (Motorola user 


in Tennessee) 
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Each postage-stamp-sized Transcrypt 
CVP" controller is equipped with a 
powerful Motorola microprocessor. 


Satisfaction. Transcrypt is 
responsive to customer needs and 
provides fast, efficient service. 


Crypto Voice Plus™, 
Transcrypt’s exclusive CVP, 
provides outstanding features and 
capabilities not found in any other 
system. 


SC-400 Reliable voice privacy 
¢4 codes inversion 
SC-440 CVP I medium privacy 
¢ 256 codes 
SC-450 CVP II high privacy 
* 4096 codes 
SC-460 CVP III very high 
privacy 
¢ Over 100 billion codes 
* ANI, Unit Status 
Radio Emergency, 
Radio Kill 
* Computer Aided 
Dispatch 


Transcrypt modules installed in Motorola, 
King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 
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deanerupdnnieenmiiiel INC 


Telex 466146 + Fax (402) 435-6780 
1620 North 20th Street, Lincoln, NE 68503 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Ine. 


etters to the editor 


I read with interest and concern two 
items in Mobile Radio Technology. 

The first was a letter written by Roy 
B. Carpenter Jr.; it appeared in this col- 
umn in July 1988. The second was the 
article, “Lightning Protection Devices: 
How Do They Compare?” by Dr. Mark 
M. Drabkin and Roy B. Carpenter Jr., 
an article that appeared in the October 
1988 issue. 

Regarding the letter, the writer's claim 
of trademark rights to the term, 
“Dissipation Array’’ system is invalid 
because the term is descriptive of the 
Static dissipation array. 

It is a gutsy marketing ploy to attempt 
to trademark and claim for one’s own 
exclusive use a generic industry term. 
Although I am sure Mr. Carpenter dear- 
ly would want the term to apply only to 
his products, such is not the reality of 
the situation. It would deprive the other 
manufacturers the right to describe their 
own products in industry-recognized 
terminology objectively. 


Maloiille Raclio 
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Mr. Carpenter’s attempt is wishful 
thinking. It would be comparable to a 
manufacturer of a “diet soft drink’’ at- 
tempting to trademark the term because 
it was of the opinion that its product was 
the only “true” diet soft drink on the 
market and, therefore, the only one that 
should be referred to by the term. Ob- 
viously, the other manufacturers of diet 
soft drinks would find that claim as 
outrageous as we find Mr. Carpenter's. 
The claim would not stand for a 
moment. 

Regarding the article, and without ad- 
dressing its approach, assumptions, 
logic or conclusions, I would like to 
clarify one point: The drawing of the 
dissipator labeled as a Lightning Master 
dissipator appears to be that of a Verda 
brush. 

Lightning Master dissipators are not 
mounted in a fixed configuration, as are 
other dissipators on the market. Rather, 
they are installed in various ways that 
enhance the natural dissipation of an ob- 
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ject or structure. Therefore, any render- 
ing of a Lightning Master dissipator 
would necessarily be specific to the 
structure upon which it is mounted. I 
fail to see how the authors can illustrate 
a Lightning Master dissipator without 
illustrating the structure to which it is 
mounted. 

Information presented by the letter 
and article is so far off base that it would 
take another feature article to even begin 
to address the erroneous claims, ap- 
proach, assumptions, logic and conclu- 
sions. I trust that potential buyers and 
specifiers of this type of product are 
diligent enough in their research to 
reach the same conclusion. 

Bruce A. Kaiser 
President 
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Brooksville, FL 
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most no—assistance from manufac- 
turers and importers on technical details 


cies, transportation companies, petro- 
leum/energy products companies, public 
utilities and others allied to the field. 


CORRESPONDENCE: Editorial, advertising 
and circulation correspondence should be 
addressed to P.O. Box 12901, Overiand Park, 
KS 66212-0930, 913-888-4664, telex: 42-4156 
INTERTEC OLPK, fax: 913-541-6697. 


SUBSCRIPTIONS: MOBILE RADIO TECH- 
NOLOGY is circulated without charge In the 
United States by name and title to personnel 
who are responsible for sales, operation or 
maintenance of mobile radio equipment. 
Non-qualified subscriptions in the United 
States are $30 per year; in Canada, $36 per 
year; and in other countries, $40 per year, 
Foreign airmail optional at an additional $65 
per year. Single copies are $2 plus postage 
and handling; back issues, $3 plus postage 
and handling. Adjustment necessitated by 
subscription termination at single copy rate. 
Allow six to eight weeks for change of ad- 
dress or for new subscription. 


PHOTOCOPY RIGHTS: Permission to photo- 
copy for internal or personal use Is granted 
by Intertec Publishing Corporation for 
libraries and others registered with Copy- 
right Clearance Center (CCC), provided the 
base fee of $2 per copy of article Is paid di- 
rectly to CCC, 21 Congress St., Salem, MA 
01980. Special requests should be addressed 
to Eric Jacobson, publisher. 


$2.00 + 0,00 


ABP 


VBPA 


Audited circulation. 


PUBLISHING 
©1989. All rights reserved. 


EEE Se ee ee SS ee en 


6 Mobile Radio Technology April 1989 


NOW! THE MICROPHONE MOST 
IMITATED IS BETTER THAN EVER! 


New Store and Send 
Feature Saves 
Bigie@ Valuable Airtime and 


ISIC) | : 
facial Practically Sells Itself. . . 


710/860 SERIES 
FIPE) KEYPAD PROGRAMMABLE AUTO-DIAL. 
AUTO ANI. DTMF ENCODING 
MICROPHONES & HANDSETS 


NE W FEATURES: 


Store and Send format; Reduces Airtime and 
Eliminates Transmitting Wrong Numbers 

* No Battery Required, Retains 
Programming Memory for 100 Years (Non Volatile) 

* Fully Programmable; No Manual/Auto Switch to remember to change 

* Board Mounted Cord Connector; Reduces internal wiring and improves 
long term reliability 

* Proven coiled cord strain relief exceeds the requirements of 
FAA 20 kilogram pull test 

* Coiled cord flex relief exceeds the requirements of Military Standard C-55668 
Improved PTT Microphone Switch; Exceeds 1 million closures without failure 


OTHER FEATURES: 


Autodialing of up to Nine 21 Digit Numbers 
Backlighted Silicone Rubber Keypad 
Single Key Last Number Redial 

Leve! Matching for most transceivers 
Auto PTT with any Digit 

Audible DTMF Sidetone 

Automatic Microphone Muting 

Auto Encode of Two 21 Digit ANI's 

Auto Dial and Auto ANI Speed Changes 
Auto Dial Pauses with or without PTT 
Full Year Parts and Labor Warranty 


ADDITIONAL 860 FEATURES: 


* Transmit & Power LED's 

* Off Hook Speaker Mute 

*® On Hook Dialing 

*® Supplied Complete with Cradle and Cable 


MODEL 710 


Communications 
Make The RIGHT connection f ES Electronics 


Specialties, Inc 


pS) ia 931 S. Semoran Bivd., Suite 218 Winter Park, Florida 32792 


National: (800) 327-9956 Local: (407) 679-9440 FAX: (407) 679-8110 
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Letters to the editor 


for newer products, and parts. both pric- 
ing and delivery, 

R.E. Merideth 

Ray-d-o-lab 

Pinellas Park. FL 


The November 1988 issue is one of 
the best editions of MRT yet! Five good 
articles in a row—wow! 

Harold Kinley does it once again, this 


time with his great article on perform- 
ance testing for base receivers. 

Please, let’s have many more articles 

from this great technical writer. MRT 

should give him a free advertisement for 

his book to encourage him to write more 

articles. 

Patrick Sheridan 

Bryan Cuniffe & Associates 

Seattle 


Recelve only 


P3O0VD, P35VD, P40VD, P45V0 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170V0 

PISOVDA, P160VDA, P170VDA 
P1SOVDG, P160V0G, P170V0G 
P450V0, P460VD 

P4S50VDA, P460VDA 

P450VDG, P460V0G 

P8Q0VDG, P830VDG, P860VDG 


Intine {rf switched) 


SPQOVD, SP35VD, SPAOVD, SP45VD 
SP3OVDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP15O0VDA, SPIGOVDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


168 
N.F. Gain Comp. Device 

Freq. Ranges (MH2) (dB) (dB) (dBm) Type Price 

30-35, 35-40, 40-45, 45-50 <13 15 0 OGFET $ 44.95 
30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <15 15 0 OGFET $ 44.95 
150-160, 160-170, 170-180 <11 15 0 OGFET S$ 56.95 
180-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
450-460, 460-470 <05 16 +12 GaAsFET $109.95 
800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 
30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
150-160, 160-170, 170-180 <1.6 15 0 DGFET §$ 74.95 
150-160, 160-170, 170-180 <1.2 15 9 OGFET $ 86.95 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
450-460, 460-470 <13 16 -20 Bipolar $104.95 
450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
moter. RX only preamplifiers are for receive applications only, Iniine preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical, Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mail to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 
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Did you just ask about Harold 
Kinley’s book? ft is Standard Radio 
Communications Manual: With In- 
strumentation and Testing Techniques, 
published by Prentice-Hall in 1985. 

—DB 


It is difficult to find and hire good, 
reliable and reasonable technical help. 
We need more easily interfaceable 
equipment. 

Marvin Clegg 

Mobile Communications 
of Flagler County 
Bunnell, FL 


I appreciate you staying on the cutting 
edge of the rapidly changing industry of 
two-way radio. 

The toughest problems are staying 
current with technology and getting the 
most technology for the money when 
buying new equipment. 

Richard T. Smith 
Oklahoma Department 
of Transportation 
Oklahoma City 


I like the problem-solving ‘“‘war 
stories” with technical details. I have a 
trunking project right now, so trunking 
articles are of interest. 

The toughest problems to solve are 
learning mobile radio on the job (my 
previous experience was microwave) 
and deciding price, performance and 
quality trade-offs in hardware. 

David Durstine 
Public Service Company of Colorado 
Denver 


The toughest problems to solve are 
component-level repair and radio in- 
stallations in small cars. 

Adam Siegel 
Electronics Technician 
New York 


The most interesting article in the Oc- 
tober 1988 issue is “Lightning Protec- 
tion Devices: How Do They Compare?” 

The toughest problems are intermod 
problems in antenna combiners and 
multiplexers, and WHF frequency 
congestion. 

Sgt. Bob Williamson 
Montgomery Co., Sheriff Department 
Conroe, TX 
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Part 1—Radiating coaxial cable is well suited to communications in tunnels, 
mines, railway systems and ships, where traditional antennas are 
impractical. Installation is simple if you follow a few simple rules. 


By Udo Bode 


With a bewildering array of telecom- 
munications devices available, most 
Americans believe we should be able to 
exchange information with anyone, 
anywhere, at almost any time. Unfor- 
tunately, there are some places, such as 
highway tunnels, railcars, mines and 
surface ships in which communications 
are difficult to establish. Since tradi- 
tional means of transmitting and receiv- 
ing signals are impractical, radiating 
coaxial cable is increasingly viewed as 
a practical solution in these physically 
constricting environments. 

The cable can handle simultaneous 
transmission and reception of RF 
signals over short distances, Virtually 
any service can be accommodated— 
cellular telephone, mobile radio, paging 
and any other service that operates 
below about 1,700MHz. A complete 
transmitting and receiving system re- 
quires a receiver, low-power transmit- 
ter, diplexer, feed cable, terminations 
and one or more couplers (or splitters) 
to bring signals to and from the cables 
once they are installed. 

The goal is to produce consistent 
signal strength everywhere the cable 
reaches. Although this is not too dif- 
ficult, you must consider attenuation 
and receiver sensitivity important 
factors—right from the start. In this ar- 


Bode is director of engineering at Cablewave 
Systems, a division of Radio Frequency Systems, 
North Haven, CT. 


Use coaxial cable 
to communicate 
where antennas cannot go 


Figure 1. The cable's outer conductor has 
openings that couple the inner conductor, 
dielectric and outer conductor to the ex- 
ternal transmission system (outer conduc- 
tor, protective Jacket and local environ- 
ment). The degree of coupling between 


ticle, the mechanical and electrical 
properties of commercially available 
cable are discussed. In Part 2 of this ar- 
ticle, calculations that must be made to 
ensure optimum performance and pro- 
vide some specific examples of how 
these characteristics affect system per- 
formance are addressed. 

The specially designed cable does ex- 
actly the opposite of what a cable nor- 
mally is expected to do. That is, it emits 
a signal in a relatively controlled pat- 
tern, rather than transferring a signal 


the two systems depends on the size and) 
arrangement of the openings, and on the) 
surrounding environment. Intermittent-slot 
cable is shown in (A) and continuous-slot 
In (B). 


from the beginning to the end of the line 
without emitting it. The cable’s outer 
conductor has openings that couple the 
internal system (inner conductor, dielec- 
tric, outer conductor) to the external 
transmission system (outer conductor, 
protective jacket, local environment). 
The degree of coupling between the tw 
systems depends on the size and ar- 
rangement of the openings, and on the 
surrounding environment. (See Figure 
1 above.) 

Such cables make possible the 
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transmission of messages from a fixed 
station to. a mobile one in the vicinity 
of the cable and vice versa. Several 
mobile stations can exchange messages 
through a fixed station, Apart from the 
openings in the outer conductor, the 
cable's construction resembles that of 
ordinary RF cable. Standard im- 
pedances are 50Q and 75Q. Thus these 


BAND-IT’° 
E.V.A. Cable Ties 


For cable bundling on 
communications towers and antennas 


cables are directly compatible with stan- 
dard cable, connectors and receiver and 
transmitter hardware used to construct 
the system base station. 


Transmission characteristics 

The transmission path from a fixed 
base station a mobile station antenna 
always consists of an “inner” and 


Eliminate expensive maintenance costs 
associated with replacement of plastic cable ties. 
Begin using Band-It# E.V.A. Cable Ties, specifically 
designed for outdoor use on towers and antennas. 

Plastic ties become brittle, crack, and often fall 
off due to U.V. breakdown, cold temperatures, and 
other outdoor weathering problems, Band-|t® E.V.A, 
Cable Ties provide permanent protection from all 
outdoor conditions because they are made from high 
strength, corrosion resistant 316 stainless steel 
coated with Ethylene-Viny! Alcohol * copolymer. 

EVA. is U.V. resistant, flexible in extreme cold, 
corrosion resistant, flame retardant, non-toxic. 
halogen free, and protects cables from potential 
damage or interference due to direct contact with 
the stainless steel. 

Band-It® E.V.A. Cable Ties are available in 1s" 
and ¥s" widths, and lengths from 6” to 36". They are 
fast and easy to install and are REUSEABLE. 

Write or call for your free sample and brochure, 
and the name of the Band-It® distributor nearest you. 


* (Trade name Levasint*, mig'ed by Bayer, W Gormany) 


BAND-IT’ 


BAND-IT — IDEX, INC. 

A Unit of IDEX Corporation 

P.O. Box 16307 

Denver, Colorado 80216-0307 U.S.A. 
Ph: 303-320-4555 Telex 45-0009 
FAX 303-333-6549 

Cable BANDIT 
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“outer” transmission system. The inner 
system includes the cable components 
minus the jacket, The outer system in- 
cludes the outer conductor of the coax, 
the jacket and the cable’s surrounding 
outside environment, including all near- 
by reflective or conductive elements 
such as cable mounting rails, pipes, 
flooring and walls. The characteristics 
of both systems are considered in the 
installation. 

The inner transmission system char- 
acteristics can be considered similar to 
standard RF cable. But the insertion loss 
in radiating cables is always greater than 


The transmission path 
from a fixed base 
station to a mobile 

station antenna always 

consists of an ‘inner’ 
and ‘outer’ transmission 
system. 


the loss in standard RF cables of similar 
construction. The insertion loss is 
directly related to the openings in the 
cable’s outer conductor. (See Figure 2 
on page 14). 

Any power emitted from the slots is 
no longer available to the inner system 
for propagation along the cable's length. 
Dielectric loss is produced by the pro- 
tective jacket that covers the openings 
in the outer conductor, This manifests 
itself as increased insertion loss, 
especially when the openings constitute 
a large fraction of the total outer con- 
ductor surface area. 

In addition to loss from the protective 
Jacket, the environment can add to the 
insertion loss when the cable is mounted 
on or close to wall surfaces. Cable with 
large slot openings should be mounted 
a reasonable distance (at least 3 inches) 
from any nearby support surface. Ac- 
cumulations of road-maintenance salt on 


cables used in automobile tunnels can 
also contribute to loss. Cables are avail- 
able with small groups of slots, random- 
ly irregular small-slit construction to 
minimize this problem. 

Radio energy released by the cable 
reaches a portable transceiver’s anten- 
na by different routes, as do signals 
transmitted by the mobile unit that are 
picked up by the cable. Precise propaga- 
tion paths, and therefore precise prop- 
agation path loss, is difficult to predict 
because the signal level picked up by an 


antenna near the cable cannot be 


COCCCOCEC CA calculated exactly. Conservative 
COCDODETTAAA AA AACA AF estimates of cable and environmental 


loss, receiver sensitivity and expected 
—— a ——— er] signal strength must be used to prevent 


problems in actual installations. 


Countering coupling loss 
An important variable of these cable 


Figure 2. Published figures for coupling _ cable itself supported 2m away from the asians coupling loss. This is the dif- 
loss for leaky cables are derived from tests ground surface. Data are carefully record- ference in decibels between the signal 
using a movable halfwave dipole antenna ed over a 100m length of the installed level in the inner transmission system 
located 2m from the cable run, with the cable. and the signal level at the antenna 


INCREDIBLE . BUT TRUE! 
The same OMNIDIRECTIONAL antenna produced the three patterns shown below! 


Antenna mounting arrangements can make the difference between a great radio system and a poor system, Scala/Kathrein 
panel and omni antennas and arrays can help you achieve maximum system performance with optimum coverage. 


Call Scala for FREE technical assistance in optimizing your 800/900 MHz trunking and paging systems. Scala/Kathrein pro- 
fessional antennas offer you the highest levels of performance and reliability. There is a world of difference when antenna 
systems are carefully engineered to meet your specific requirements and installation conditions. We would be pleased to 
help you realize optimum coverage and efficiency from your land-mobile radio system. Call us today! 


S C; A [_ A P.O. Box 4580 Phone: (503) 779-6500 
ELECTRONIC CORPORATION Medford, OR 97501 Fax: (503) 779-3991 


Circle (12) on Fast Fact Card 
14. Mobile Radio Technology April 1989 


Introducing Selectone’s New 
Radio Remote Control 


—Movet. ST -40 wreerovne= 


Selectone 


SELECTONE CORPORATION © 23278 Bernhardt Street * Hayward, ‘ 
Phone: (415) 887-1950 © TWX: 910-383-0709 » FAX: (415) 887-40 


Raoio / TecerHone Interrace Unit 
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Figure 3. Using the test setup of Figure 2, 
these results were obtained, based on a 
variable distance from 2m to 8m between 


The hatched area represents the disper- 
sion of the measurement results. Both 
theoretical and measured results are 


located a specific distance from the 
cable. As a result of the unpredictable 
propagation conditions that can exist be- 
tween the cable and the antenna, the 
coupling loss varies when the receiving 
antenna is moved radially to or in 
parallel with the installed cable. Signifi- 
cant factors that affect coupling loss 
(other than cable construction) are 
operating frequency, type and orienta- 
tion of the mobile antenna and, assum- 
ing the antenna is mounted on a truck 
or car, effects traceable to the vehicle’s 
outer skin, such as absorption and 
reflection. 


Comparing cables 

To help communications system in- 
stallers compare radiating cable types, 
coupling loss is measured under careful- 
ly defined conditions. The result of such 
measurements is called the cable cou- 
pling loss and is given in the manufac- 
turer’s published technical data. The 
standard measurement system consists 


of a vehicle that tracks a line parallel to 


the cable and the movable test vehicle. presented. 


FREQUENCY He 
FREQUENCY Hi 


MONSTOR TIMEKEEPER 
(coco sanas conransron) TO 


The TK-710 monitors all 37 standard CTCSS tones on 
any channel. Connects to any receiver, scanner, or 
tone panel. Ideal for community repeaters. The TK-710 
lets you find out which tones are in use before assign- 
ing anew tone. Displays tone frequency as you moni- 


|CSC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 


tor. Accumulates time and number of “hits’’ for each 
tone. Optional printer. Programmable output allows 
you to tape record selected user. Dealer cost $495. 
Call for brochure. 1-800-521-2203 


Manufacturers of Automatic Number Identification 
{ANI} Systems, The Tone Monitor Timekeeper™, 
and Morse Code Station Identifiers. 
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IN A HOSTILE WORLD 
YOU NEED RADIOS THIS TOUGH 


MIL STANDARD. ICOM intro- 


duces a new generation of harder 
working two-way radios built to 
meet the rigors of the most hostile 
environments. 

The IC-H18 VHF and IC-U18 
UHF portables meet or exceed U.S. 
Government Military Standards 
810C and 810D, plus they’re built 
to intrinsically safe standards.* In 
blistering heat or freezing tempera- 
tures, the IC-H18 and IC-U18 will 
keep you talking. 


BUILT TOUGHER. The IC-Hi8 


and IC-U18 are designed to surpass 
the most physically demanding 
conditions. Built to exceed rigorous 
quality control tests. Utilizing the 
most sophisticated production tools 


available . . . robotic assembly, top 
quality components and superior 
engineering. Rugged, dependable 
communications built for a hostile 
world. 


THE ICOM ADVANTAGE. A 


tough radio that’s easy to operate 
. because in an emergency, there 


isn’t time to worry about your com- 


munications system. Just talk. 
ICOM’s included 16 program- 
mable channels easily selected by 
turning a rotary channel selector 
on the top panel. Individual 
CTCSS receive and transmit tones 


can be programmed into each mem- 


ory. Cloning capability to transfer 
programming data to a fleet of 
radios. Five watts power output 
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with a low setting of 1.5 watts. 
Three scanning systems including 
a 50 channel per second scanning 
function. An optional DTMF unit. 
Features that add up to a tougher 
handheld . . . the ICOM IC-H18 and 
IC-U18. 


O 
ICOM 


HARD WORKING RADIOS 


COM America, Inc, 2380-116th Ave. NE Bellevue, WA 98004 
Customer Service Hotline 


3071 - #5 Road, sade paca B.C. V6X 274 Canada 
Poolrmperks eset gato terph wpe ree repairs ~dredepehicpeboli: ane tay 
Fackxy approval U1BH1 


the cable while transmitting a signal. 
(See Figure 3 on page 16.) 

During the measurement, the car is 
driven parallel to the cable and the dif- 
ference between the transmitter level at 
the beginning of the cable and the level 
at the receiver's halfwave dipole anten- 
na is recorded as a function of position 
for several frequencies. When the 
curves are evaluated, the percentage of 


inn 


Electronk Corporation 


RF 


INDUSTRIES 


positions along the length of the cable 
at which the coupling loss is smaller 
than a given value can be calculated. A 
comprehensive evaluation of a large 
number of such measurements for 
various cables and various frequencies 
produces an interesting display of prob- 
ability (See Figure 3). The curve on this 
diagram is the probability that a given 
coupling loss is not exceeded along a 


Decibel 
db: Products, 
Inc. 


ARCO Solar, Inc. <> 
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Multiplier 
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CORPORATION 


Selectone 
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i Stnpes of Quality 


ASTRON 


CORPORATION 


ALSO B&K, BAND-IT, BYTEK, CABLEWAVE, COMM PRODUCTS, COMMUNICATIONS 
SPECIALISTS, DEARBORN CABLE, HELPER INSTRUMENTS, KANTRONICS, KENWOOD 
TEST & MEASURING EQUIPMENT, OPTOELECTRONICS, ORA, PACE/PRINT, 
POWERSONIC, SCALA/KATHREIN, SCI, SCIENTIFIC DIMENSIONS, SMC 
ELETROMOUNT, SOLID STATE COMMUNICATIONS, SONNENSCHEIN, SPECO, 
STANDARD COMMUNICATIONS, & TRILECTRIC. 


Distribution Services of M. Hutton & Company 


Hutton Communications 
3240 Garden Brook Drive 
Dallas, Texas 75234-2309 
214-484-0580 
800-442-3811 
Fax: 214-494-9254 


=e 


Hutton National 
9810 FM 1960, Suite 215 
Humble, Texas 77338 
713-446-4050 
800-325-8950 
Fax: 713-446-5779 
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given length of cable. The hatched area 
shows the uncertainty of such a deter- 
mination. Many cables show little 
change in coupling loss with frequen- 
cy, but for cables that show some fre- 
quency sensitivity, a nominal coupling 
loss correction factor must be obtained 
from the manufacturer's data and add- 
ed to the predicted coupling loss. 


Contributors to coupling loss 

The type of mobile antenna used, its 
distance from the cable and the support 
structure used to mount the cable are 
important factors that affect coupling 
loss. When the distance between an RF 
source and an antenna doubles in free 
space, the field intensity drops by 6dB. 
Actual field measurements show that the 
increase in coupling loss with distance 
between a leaky cable and a mobile 
antenna is, on average, somewhat 
weaker than this. 

Coupling loss data have been gathered 
using quarterwave groundplane anten- 
nas and quarterwave vertical antennas 
in place of the halfwave dipole. 
(Minimum coupling loss was recorded 
using the halfwave dipole.) When these 
shorter antennas are used, an additional 
correction term (in decibels) must be 
added to account for the greater cou- 
pling loss. 

If the cable is placed directly on a tun- 
nel wall or across open ground, a 
substantial increase in coupling loss 
might result. For example, cable laid 
directly across a stucco wall exhibited 
as much as 15dB more coupling loss 
than measured in the standard cable and 
antenna test setup. But this ‘extra’ 
coupling loss dropped to less than 3dB 
when the cable was held just 7em away 
from the wall surface. The advantages 
of mounting cable away from wall or 
ground surfaces becomes significant in 
critical situations. Mounting materials 
are readily available that will separate 
the cable properly while making a 
negligible contribution to coupling loss. 

These are just a few of a radiating 
cable’s characteristics. Part 2 of this 
series covers specific applications for 
the cable and examines the calculations 
necessary to determine the characteris- 
tics it will have. When the recommend- 
ed steps are taken, cable installation is 
simple and straightforward, because the 
“think work” is finished. tm 


We’ve just set the new standard 
in repeater tone panels! 


ACCOUNTING AND PREPAID AIRTIME 


The 3850 provides complete time and hit accounting data 
per-subscriber. Or, you may wish to sell prepaid airtime. 
When a subscriber's remaining talk time runs low, beeps 
warn that it is time to pre-pay for additional talk time. 


This is the tone panel you have been waiting for. 
The 3850 offers higher performance and more per 
subscriber programmable features than any other 
panel. Everything is standard including DTMF 
remote programming. 


TONEGRAB™ 


An exclusive 3850 signal processing feature that grabs 
and holds weak signal CTCSS. When other panels are 
talking down and dropping in and out TONEGRAB™ 
holds on! 


38 OR 50 TONE OPERATION 


Select either conventional EIA 38 tone format or 50 tone 
Sigtone format. No other tone panel can handle 50 CTCSS 
subscribers! 


PROGRAMMING 


Any subscriber or global programming parameter can be 
reé-programmed using... 
1. The front panel keyboard 
2. Any DTMF equipped radio 
3. The 3850 RP (Remote Programmer) connected to 
a control station radio 


Lia” 

CONNECT SYSTEMS INC. 

2064 Eastman Ave. #113 
Ventura, CA 93003 


Phone (805) 642-7184 
FAX (805) 642-7271 


IN CANADA: 
CARTEL ELECTRONIC DISTRIBUTORS 
663-0070 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC, 
Phone: (415) 574-1421 
TELEX: 278367 JSCM UR 


FEATURES 


¢ Tonegrab™ 

* Selectable 38 or 50 tone operation 

* Programming keyboard and display 

© DTMF remote programming 

¢ Only four connections required to repeater 
¢ DTMF-DTMF regeneration 

¢ Six status LED’s 

¢ Internal noise squelch 

* Remotely controllable relay 

¢ Flat or pre-emphasized audio 

¢ Flat or pre-emphasized CTCSS 

* Non-volatile programming memory 

* Displays current users CTCSS and cross tone 
* Self test with error messages 

¢ No COS required 

* Powerful 8032 microprocessor 

* Time and hit accumulation 

¢ Prepaid airtime 


PER SUBSCRIBER FEATURES 


The 3850 provides more per subscriber programmability 
than any other panel. You can even set squelch tail 
duration per subscriber! 


* CW identification 

* Prepaid airtime 

* DTMF-DTMF regeneration E/D 
* Cross tone translation 

* Hangtime 

* CTCSS during hangtime E/D 
* Barge in E/D 

¢ Squelch tail duration 

* Deadbeat disable 

© Stuck MIC activity timer 

© Hog-time penalty 

© Courtesy beep E/D 


NOTE; E/D = enable/disabie 


AND THE BOTTOM LINE?...ONLY $449 
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Base station feedline 
performance testing 


There is a lot more to the feedline in a base station antenna system than 
meets the eye. Use these test and measurement techniques to monitor and to 
maintain feedline performance as the cable ages. 


By Harold Kinley, CET 


The standing wave ratio (SWR) 
measurement, or forward and reflected 
power measurement, is the single most 
important measurement used by techni- 
cians in testing the antenna and 
associated feedline. Antenna defects that 
affect gain and directivity usually cause 
an SWR increase, so a_ practical 
understanding of SWR can help you to 


Photo 1. The Bird model 43 Thruline watt- 
meter Is a highly directional wattmeter of 
the type commonly used by land mobile 
radio technicians. 


troubleshoot antenna and feedline 
defects. 

The box on page 22 defines abbrevia- 
tions used in the following discussion of 
antenna and feedline tests, and in apply- 
ing formulas. 


Wattmeter 

Land mobile radio technicians com- 
monly use an in-line directional watt- 
meter such as the unit shown in Photo 
1 at the left. The in-line wattmeter is 
highly directional, so it can be used to 
measure a feedline’s forward and 
reflected power. 

It is the comparison of reflected power 
(Pr) with forward power (Pf) that is so 
valuable in judging the degree of mis- 
match that may exist between the trans- 
mitter and feedline or between the an- 
tenna and feedline (or, for that matter, 
between any power source and load). 
Technicians usually think of reflected 
and forward power rather than SWR 
units. The comparison of reflected and 
forward power is expressed as a power 
ratio (r), where: 


r = Pr/Pf. 


The reflected/forward power ratio 
often is expressed as percent reflected 
power (R), where 

R = 100(Pr/Pf) = 100r. 

There is a direct mathematical rela- 
tionship between SWR and the reflect- 
ed/forward power ratio (r). Equation 5 
in the box on page 22 converts SWR 
units (S) to the reflected/forward power 
ratio (r). Conversely, Equation 4 con- 


verts the reflected/forward power ratio 
(r) to SWR units (S). The graph in 
Figure | on page 24 converts SWR units 
(from 1 to 10) to percent reflected power 
and vice versa. 

If you are used to working with re- 
flected/forward power readings (rather 
than SWR), you do not need to convert 
the reflected/forward power readings to 
SWR to evaluate the degree of impe- 
dance mismatch. Reflected and forward 
power readings alone let you estimate 
the SWR, once you have experience. 
Still, there are times when it is desir- 
able to convert between SWR units and 
reflected/forward power ratios. 

The box on page 26 shows typical sci- 
entific calculator keystrokes that convert 
between SWR (S) and reflected/forward 
power ratios (7). 


Feedline attenuation 

A feedline’s attenuation factor usual- 
ly is expressed in decibels per 100 feet 
of coaxial cable. Attenuation increases 
at higher radio frequencies. 

Measuring a feedline’s attenuation 
usually is inconvenient because it in- 
volves climbing a tower. But when the 
tower must be climbed anyway, take the 
opportunity to measure the feedline at- 
tenuation. Measure power at the feed- 
line input and output. Convert the power 
ratio to decibels. Divide the decibel fig- 
ure by feet and multiply by 100 to reveal 
the attenuation in decibels per 100 feet. 
Compare the attenuation with the cable 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC. His book is Standard Radio Com- 
munications Manual: With Instrumentation and 
Testing Techniques, Prentice-Hall, 1985. 
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iry company 
ors all these. 
in 1200 others.) 


When you need a replacement 
battery, you don’t have time to 
check around to see who has it. 

This is why, during the past year 
alone, we've introduced more new 
replacement portable radio batteries 
(han our competition, combined. 
Quite a feat when you consider we 
refuse to introduce a new battery 
until we're sure it meets, or 
exceeds, original specifications. 
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Batteries now available. 
Portable Radios 
E.F. Jonnson LX 
G.E. MPD, TPX, PLS Series 
Icom H&U Series 
Kenwood TK 200, TK 300 Series 
Midland 70-155 Series 
Motorola HT600 Series 
Motorola MT 1000 Series 
Motorola MT X800 Series 
Motorola MX300 Series 
Motorola MX300R 
Motorola Radius P10, P50 
(Low Power) 
Motorola Radius PSO Plus, P50 
(HighPower) 
Motorola Radius P100 Series 
Motorola Radius P200 Series 
Motorola Saber Series 
Motorola STX Series 
Pace Landmaster 
Philips Pye PF/PFX 
Shinwa URSOP, UR40P, SHSO03KG 
Standard HX400 Series 
Telemobile 
Yaesu FTC2003 
Portable Cellular Phones 
Motorola 6000, 8000 Series 
Motorola 9500 Series 
Nokia-Mobira Cityman 
Pagers 
Motorola Sensar 


Free catalog, call 800-247-1821 


Visit us at |IMCE, Booths #270, 
272, 371 & 373. 
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manufacturer’s specifications to see 
whether the actual attenuation is normal 
or excessive. 

Sunlight, moisture and other environ- 
mental conditions degrade feedline per- 
formance as the cable ages. Degradation 
increases attenuation. In recent years, 
improved feedline manufacturing has 
provided coaxial cable that is more 
resistant to environmental effects, cable 
that gives reliable service for longer 
periods, 

Figure 2 on page 30 shows the pro- 
cedure used to check feedline attenua- 
tion. At (A), measure forward power at 
the feedline input and record the read- 
ing. At (B), measure forward power at 
the feedline output (dummy load or an- 
tenna) and record the reading. (C) shows 
two ways to use the readings to calculate 
the attenuation in decibels. 

Figure 3 on page 30 shows another 
way tO measure attenuation, based on 
the highly directional characteristics of 
the in-line wattmeter. 


Wattmeter accuracy 

First, check the wattmeter accuracy 
by connecting one side to the transmit- 
ter and leaving the other side untermi- 
nated. Forward and reflected power 
readings should be equal or so close to 
equal that you cannot see any difference. 
A difference between these readings af- 
fects the accuracy of test results. 

At (A), connect a long, unterminated 
feedline to the wattmeter. Record the 
forward power reading. 

At (B), record the reflected power 
reading. 

Use the calculations at (C) to deter- 
mine the feedline attenuation. Use the 
divisor 2 because the signal is attenuated 
twice—once as it travels to the end of 
the line and once as it returns. Measure- 
ment accuracy does not depend on the 
wattmeter’s absolute readings. Rather, 
it depends on the relative readings. 

For example, if the forward power 
reading is 5% low and the reflected 
power reading also is 5% low, accuracy 
is unaffected. But if the forward power 
reading is 5% low and the reflected 
power reading is 5% high, accuracy is 
affected. 


Feedline loss vs. SWR 
On a theoretical, lossless feedline, 
SWR is the same at all points along the 


line. Actually, all feedlines have some 
attenuation distributed uniformly along 
their entire lengths. Any attenuation be- 
tween the reflection point and the source 
reduces SWR at the source. 

Figure 4 on page 32 shows the effect 


feedline attenuation has on SWR. Total 
feedline attenuation is 3dB, divided in- 
to 0.25dB segments. Notice that at the 
end of each segment (away from the re- 
flection point), SWR becomes smaller. 
SWR reduction is smooth and gradual 


Abbreviations 


R = percent reflected power 
Pf = forward power 
Pr = reflected power at antenna 


Pf, = forward power at transmitter 


Pf, = forward power at antenna 


Pr, = reflected power at transmitter 


Pr = reflected power at antenna 
r = power ratio (Pr/Pf) 


r, = power ratio at transmitter 
r, = power ratio at antenna 
S = standing wave ratio 


S, = standing wave ratio transmitter 


S, = standing wave ratio at antenna 
L = normal feedline loss in decibels 


L, = additional feedline loss in decibels caused by SWR on the feedline 


L, = total feedline loss 


Feedline equations 


(1) r = Pr/Pf 
(2) R = 100(7) 
(3) r = R/A00 


1+Vr_ 
1=-VF 


(S)r=[(S — DAS + DP 


1 + V 100, 
1 — V0, 


(4) $= 


(6) 5, = 


1+ V10~% 
1 -— V10% 


(8) Ly = Wlog{(Pf, — Pr)/(Pf, — Pr2)] 
9)L,=L,-—L 


(7) S,(max) = 


(10) L, = l0log{(l — r,)/Q — r;)] 
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UNnIPTZDGe Big or Small. ..We Make Them All 


A Unipage System will not become obsolete as you and your paging terminal requirements 
change. From small to large OR large to small, Unipage has systems that will grow and 
transform to meet your needs. Unipage Systems are easy to expand. Unlike other terminals, our 
unique modular architecture allows components to be added or changed economically. 


® Subscriber expansion to ® Up to 30 calls per second, 
2,048,000 per channel 

¢ Trunk expansion to * Restricted Agent programming 
1,920 ® POCSAG 1200 and 518 baud 

® Message Manager — Voice and e Secure remote programming 
Numeric Replay e Automatic memory backup 

e Alpha messages to 1000 * Voice Prompting — per 
characters subscriber 

® High efficiency Dynamic e Talkback paging 
Digital output e TNPP Networking 


Unipage provides the most advanced technology available, long 
term growth, AND a price that you can afford. Give us a call today 
and let us show you how a Unipage product can be working for 


UNIPAGE, INC. 

1509 Falcon St. 

Desoto, TX 75115 

you. 1-800-367-2864 or (214) 224-3509 


Circle (18) on Fast Fact Card 


REPRINTS 


Interested in 
ordering article 
reprints out of this 
or another issue?* 
Reprints can be 
excellent learning 
tools for your 
technical staff and 
great marketing 
tools for your sales 
staff. Call or write 
Kelly Hawthorne 

at Intertec 
Publishing Corp., 
P.O. Box 12901, 
Overland Park, KS 
66212; (913) 888-4664. 


*Minimum order 500 
copies. 
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because feedline attenuation is dis- 
tributed evenly. 

Study Figure 5 on page 34 to under- 
stand why attenuation reduces SWR at 
the source. At the feedline input (A), 
forward power is 100W. At (B), forward 
power is reduced to SOW, a 3dB loss 
caused by attenuation between points 
(A) and (B). At (C), forward power is 
reduced to 25W, another 3dB loss 
caused by attenuation between points 
(B) and (C). At (C), SWR is 3. 

The graph in Figure 1 shows that an 
SWR of 3 corresponds to 25% reflected 


power, so the reflected power is: 
0.25 x 25W = 6.25W. 


As the reflected power returns along 
the line toward the source, it is attenu- 
ated once again. The 6.25W reflected 
power is reduced to 3.125W at (B) and 
to 1.5625W at (A). You can determine 
the SWR at the three points by 
calculating the power ratio r (Pr/Pf) and 
by substituting it into Equation 4 on 
page 22. (See the box on page 26 for cal- 
culator keystrokes; use sequence A.) 


Figure 1. This graph is handy for making conversions between percent reflected power 
and standing wave ratio (SWRA). 


oe 


I 
; 
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Coded Communications 


where mobile data 


speaks louder than words 


The Coded Mobile Radio fleet status 
and control system brings medium to 
small fleets into the Computer Aided 
Dispatch (CAD) picture. This state-of-the- 
art system is IBM compatible and is a 
low-cost alternative to high-cost CAD 
systems. Suitable for both public safety 
and business applications. the Coded 
System 1040 offers an integrated software 
and hardware package for vehicle status 
and mobile data communications. 


Working in mobile data communica- 
tions technology since 1971, Coded 
Communications has a full family of ANI 
mobile status and data terminal products 
which interface with the 1040 mobile 
data communications system. System 
1040 adds mobile status and data 


communications to small- and medium- 
size fleets and provides reliable 
signaling where voice communication 
may be marginal. 

Let Coded put this System 1040 CAD 
picture in your dispatch operation. 
Contact Coded Communications for 
complete information on the high 
technology and low costs that can put 
you in the picture. 


Coded 


communications 

2375 Camino Vida Roble, Carlsbad, CA 92009 
619-431-0077 

800-228-6367 

800-325-0147 


Telephone 
Nationwide 
California 
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Use the graph in Figure 6 on page 36 
to find the SWR at the antenna from the 
SWR (or percent reflected power) at the 
transmitter for various values of feedline 
attenuation. 


SWR increases feedline loss 

In the example in Figure 5, the feed- 
line’s one-way attenuation is 6.02dB. 
Forward power is reduced 6.02dB as it 
travels from (A) to (C). But reflected 
power causes another power loss be- 
tween (A) and (C). Power absorbed or 
dissipated in a load (or feedline) is the 
net power, or the difference between for- 
ward and reflected power. At (A), net 
power is: 


100W — 1.5625W = 98.4375W 
At (B), net power is: 
SOW — 3.125W = 46.875W 


At (C), net power delivered to the load 
is: 


25W — 6.25W = 18.75W 


Thus, the tota/ decibel loss between (A) 
and (B) is: 


10 log (98.4375/46.875) 
= 3.22dB 


Notice that this is 0.21dB more than the 
normal feedline attenuation, which is 
one-half of 6.02dB, or 3.01dB. The toral 
decibel loss between (B) and (C) is: 


10 log (46.875/18.75) 
= 3.984B 


This is 0.97dB more than the normal 
feedline attenuation. 

These calculations prove that standing 
waves on the feedline increase feedline 
attenuation to a level greater than nor- 
mal attenuation under matched-line con- 
ditions. The amount of feedline attenua- 
tion increase depends on the SWR and 
the magnitude of losses under matched- 
line conditions. The higher the attenua- 
tion under matched-line conditions, the 
greater the additional attenuation caused 
by a given SWR; and the greater the 
SWR, the higher the additional attenua- 
tion over matched-line loss. 


Scientific calculator keystrokes 


Feedline/SWR calculations and conversions 
(A) To convert power ratlo (r) to SWRA (S) enter: 
Le) foe) Cds ED) CE) eel GJ Ee] 
<READOUT> 


Example: An In-line wattmeter Indicates 100W forward power and 25W reflected 
power at the feediine Input. What Is the SWR (S) at this point? 


Solution: First find r from (Pr/Pf): r = 25/100 = 0.25. Now enter: 


as) bed Le E) EJ 0, E) be DE] 


< D> 


(B) To convert SWR (S) to power ratio (r) enter: 


sL-], LE] EL) Cds6),6) E) mW) E] 


<READOUT> 


Example: The SWR (S) at a certain point on a feediine Is 2.5. What Is the power 
ratlo (r) at this point? 


Solution: Enter: 


2s J+ Le) J des). b) EJ) mM 2) EI 


<0.183673469> 


(C) To calculate the SWR (S,) at the antenna, given the power ratio r, at the transmit- 
ter and the feediine loss, enter: 


Le] s [=] fw} hoo Lx] ,, [=] Le) we) Leds Le] 
[+] Lo}, E} fue} G) Le] cneavour> 


Example: An In-line wattmeter Is connected to the Input of a feedilne, The for- 
ward power reading Is 50W and the reflected power reading Is 7.5W. According 
to the feediine specifications, its attenuation at the operating frequency Is 1.0dB 
per 100 feet. The feediine length is 250 feet. What Is the SWRA (S,) at the antenna? 


Solution: First, r; = 7.5/50 = 0.15. Next, the feediine attenuation (L) = 250 x 
(1/100) = 2.5dB. Now enter: 


zsL+]s [=] [owl bod Lx] a5 Le} Lx) foe] Leds Le] 
Lo} +L] foal GJ Le] <asasrresse> 


(D) To find the maximum SWR (S,) that will be seen at the transmitter with a worst- 
case mismatch at the antenna, given the feediine loss (L), enter: 


cfr) Le] s Le] [owl bed Ly] oe) Leds Ce] GD Od 
+ L-] [wa] 6) L-] <neavour> 


Example: A worst-case mismatch exists at the antenna end of a feediine. The nor- 
mal attenuation of the line is 34B. What Is the SWR (S,) at the transmitter? 
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Milcom Offers 
High Reliability 


160 Watt UHF Amplifier 


and 


150 Watt 800/900 MHz Amplifier 


Milcom Offers This 
Triple Guarantee of Satisfaction 


1 Two Year Full Warranty 


All parts and labor are WARRANTED FOR 
2 YEARS on our continuous duty amplifiers. 


2 30 Day Money Back 
«= Guarantee 


Try our amplifier for 30 days and compare it 
with the competition. IF YOU ARE NOT 


IT AND WE WILL FULLY REFUND YOUR 
MONEY IMMEDIATELY! 


anion 


COMPLETELY SATISFIED YOU MAY RETURN 


“Home of the Tuff Trunk Amplifier” 


nternational Inc. 


3 Instant Customer Service 


Milcom offers a 1 DAY TURN-AROUND on 
replacement modules and on repairs performed 
at our factory. We are able to offer this service 
because we value our Customers and we have 
very few repairs. 

Milcom offers a FULL SPECTRUM selection of RF POWER 
amplifiers for TRUNKING, REPEATER and MOBILE appili- 
cations. If your business is SMR, Repeater or. Paging and if 
you need 35 to 350 Watts of reliable RF Power, call us for 
details on our products and our TRIPLE GUARANTEE. 

Milcom also offers a complete line of RF power amplifiers 
for Military, AM Aircraft and Microwave Relay to 2.3 GHz. 


10891 CAPITAL AVENUE, GARDEN GROVE, CALIFORNIA 92643 « 714-554-1710 
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has metal swivel 
couplings for 
quick release 
from belts for 
your portable < 
Radios or Pagers 


Protect portable radio, 
pager or instruments 
with genuine leather 
hand-crafted cases. For 
added security against 
loss, custom logo cases 
with your trademark. 


Cases for the most popular models, always in stock 
and most orders are shipped same day. 


for star protection... call 
©GG ELECTRONICS INC. 


2655 Gardner Road, Broadview, Illinois 60153 
(312) 345-0337 TOLL FREE 1-800-336-3115 


Circle (22) on Fast Fact Card 


— 
NOLSGTRIesS Inc. 


LINAR 


Linearized Preamplifier 


9353 ACTMITY AD, STE.! 8 
SAN DIEGO, CA 92126 
TELEPHONE (619) 549-8555 


@ TELEX 181747 
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The graph in Figure 7 on page 38 cor- 
relates additional attenuation with 
matched-line attenuation for various 
SWR levels. 


Additional line attenuation 

If you know the normal line attenua- 
tion from the manufacturer’s specifica- 
tions, you can calculate the additional 
line attenuation caused by SWR in the 
following manner. 


(1) Measure forward and reflected 
power at the transmitter. 

(2) Calculate r,; (power ratio at trans- 
mitter) from 


r = (PriPf. 


(3) Use Equation 6 to calculate SWR 
at the antenna (S,). (See sequence C in 
the box on page 26 for calculator 
keystrokes. ) 


Solution: Enter: 


a J 
iE] 


(4) Use Equation 5 to calculate r; 
(power ratio at the antenna) from (S;). 
(5) Substitute 7, and r; into Equation 
10 to find the additional attenuation 
caused by SWR. (See sequence F in the 
box below for calculator keystrokes.) 

These calculations reveal the addi- 
tional line attenuation caused by SWR 
if the feedline itself is not defective, 
meaning that the normal feedline atten- 
uation is approximately equal to the 
manufacturer's specification and that the 
only reflection is from the antenna at the 
end of the feedline. 

Notice that the greatest additional at- 
tenuation occurs on the section of line 
where the SWR is highest. Refer once 
again to Figure 4. The chart at (C) 
shows the extra attenuation caused by 
standing waves on the feedline. Notice 
that at points farther removed from the 
reflection point, extra loss and total loss 
decrease at each segment down the line. 


Le} s Le] bow) bod Lr] ee} 2) s C2} EJ 0 
[wa] [J 


<3.009520474> 


(E) To find the tota/ feediine loss when the forward and reflected power at each end 


are known: 


ea L=] or, Le] Le] Lo Le] >, DI) Le] bod Ge] 0 


<READOUT> 


Example: At the /nput to a feediine, an In-line wattmeter Indicates 100W forward 
power and 1.55W reflected power. At the feediine output (at the antenna), the watt- 
meter Indicates 25W of forward power and 6.25W of reflected power. Calculate 
the total loss (in decibels) of the feediine. 


Solution: Enter: 


eal =| oe Le] [+] LD owl] ee Ci] [=] Lx] 10 


<7.202144484> 


(F) To find the additional! teediine loss due to SWRA, given the power ratio (r) at each 


end, enter: 


iL}, [2] GE) OdsE),,0) E) bed Gd EI) 


<READOUT> 


Example: The power ratio (Pr/Pf) at the antenna Is 0.563. The power ratio at the 
transmitter Is 0.282. Calculate the additional feediine loss due to SWR. 


Solution: Enter: 


tL=} 2s [=] Le} Ls) s6s ) Ee] bed Ex] 1 


<2.156430073> 


19281 PACIFIC GATEWAY DRIVE 


21st een ae 


| ficro-Chip Capacitors and Resistors 
n waa Bonded for Superior here: 


It takes superior engineering and intense 
quality control to produce the reliability 
we've achieved in every TEN-COM radio. 


You're assured of the highest Standards of. 
excellence in every category. Each unitis — 
certified to meet military standards for — 


shock and vibration. 
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From the skills of ~ ff mes TEN-COM mobile transceivers. 


FUJITSU TEN Warten each component, 
including the microphone, for TWO 
- YEARS. In fact, we'll actually exchange 
the entire radio if it fails in use over a two- 
year period following installation. 


Put us to the test...look into TEN-COM. 
You'll see the quality in every cubic inch. 


CELWAVE 


© Fast delivery. 
¢ No minimum buys. 
© Expertly installed connectors. 


¢ Complete selection of connectors 
and installation accessories. 


“TESSCO” 


Your Total Source: 
DIRECT ORDER HOTLINE 


800-638- 7666 
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THE AFFORDABLE 
PORTABLE 


VHF/UHF, 5/4 Watts 
6 Channels 

Heavy Duty Frame 
Great Specs 

Fast Delivery 
Dealer Demo Plan 
Low Price 


“Communicator” 


One Hard Working Radio! 
—_—__.,,, 


Ti, 
T-Berry 


T-Berry Electronics Corporation 
15 Technology Drive 
Fishers. Indiana 46038 

800-648-8683 
In Indiana 317-849-8683 
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WATTMETER READING = 39W = 15.91dBW 


WATTMETER 


WATTMETER READING = 31W = 14.91dBW 


160MHz 
TRANSMITTER 


100 FEET OF 12’ LOW- 
DENSITY FOAM COAX 


WATTMETER 


(1) LINE LOSS = 10log(P,/P,) = 1010g(39/31) = 0.977 or 1.0dB 
(Cc) (2) LINE LOSS = 10logP, - 10logP, = 15.91 - 14.91 = 1.0dB 


Figure 2. (A) Use a wattmeter to measure power at the feedline Input. (B) Use a watt- 
meter to measure power at the feediine output. (C) Use elther equation and the two 
measurements to calculate feedline attenuation. 


LONG FEEDLINE, OPEN AT END 


REFLECTED POWER 
3.1W = 4.91dBW 


————o 


LONG FEEDLINE, OPEN AT END 


(1) LINE LOSS = 10l0g(P;/P2) = 10log(4.9/3.1) 
2 2 


= 10l0g1.58 = 0,99, or 1.0dB 
2 


(2) LINE LOSS = 10logP; - 10logPz = 1010g4.9 - 101093.1 
2 2 


= 6.90 - 4.91 = 1.99 = 0.995, or 1,00B 
2 2 


Figure 3. Use a directional wattmeter to find the feediine attenuation by leaving the 
line open at one end and making forward (A) and reflected (B) power measurements 
at the feediine Input. Then use the measurements to calculate feediine attenuation (C), 


TELEWAVE’S “PROBLEM SOLVERS” 


Transmitter Combiners ¢ Receiver Multicouplers 
© Monitor Equipment e Test Equipment ¢ Ferrite 
lsolators and Terminations ¢ High Q Cavities 
and Filters ¢ Duplexers ¢ Systems Engineering 


thal ~ 


Bandpass, Pass-—Reject i ° 
7 
| 
/ 


ig | 
a. 


coe = 


& Notch Cavity Filters 


Transmitter Combining 


R.F. Power Monitoring @ =" om 


“ 
“ 
v. 
os 


- - 


GSA Number OOK86AGS0646 


Telewave, Inc. Y 
(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 
(800) 331-3396 FAX: (415) 968-1741 eo = 


TWX 910-379-5055 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1” x 4” 

e ONE YEAR WARRANTY 


$79.95* 


*Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
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A low cost 
alternative for 
two-way 
communications 


* 96’ self support, delivered 
to your door for $1600 


* Designed to meet your 
unique requirements 


* Rugged, dependable 
triangular construction 


Give us a call 


EyTRYLON 


MANUFACTURING CO. LTD. 


P.O. BOX 186 
21 HOWARD AVE. 
ELMIRA, ONTARIO 
CANADA N3B 226 


TEL. (519) 669-5421 
FAX (519) 669-8912 


Delivery included to most major 
centres in the continental U.S. 
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MISMATCHED LOAD PERCENT 
REFLECTED 
POWER 


3 3 
: E 
< a 
: : 
5 g 
a © 
bh 


EXTRA TOTAL 
LOSS LOSS 
SEGMENT (dB) (dB) 
0.5 


TRANSMITTER 


Figure 4. Total feediine (A) loss Is 3dB. The feedline Is divided into 0.25dB segments 
to Illustrate how the SWR changes with attenuation along the length of the feediine. 
Table (B) converts SWR to percent reflected power. Table (C) shows the extra Joss and 
the fota/l joss for each feediine segment and for the entire feediine, 


EEO 


From J—SSCO | 
1 toll-free call 

5 minutes to order 

2 days to deliver 
Total cost - $1,122.84 


Robert B. Barnhill, Jr. 
President 


Factory-Direct: 

10 calls (5 toll) 

32 minutes to order 
42 days to deliver 
Total cost - $1,335.85 


“If you buy factory-direct for the savings, 
I’ve got some news that might surprise you.” 


When you spend the extra time and 
effort to purchase your land-mobile 
communications products factory- 
direct, you might expect to save a 
little money. But the truth is, you 
probably aren’t saving a dime. In 
fact, if you take a closer look, you 
could find you’re working harder 
and actually spending more at the 
factory for the very same products 
you can get with one toll-free call 
to TESSCO. 


In a recent test conducted by a 
national, independent delivery- 
tracking firm, TESSCO supplied 
product faster, more reliably, 
and more economically than 
the factory." 


To prove our point, we 
commissioned U.S. Monitor Service, 
an independent delivery-tracking 
firm, to place a typical cellular/ 
two-way supply order, first with the 
product manufacturers, and then 


with TESSCO. In all, 10 well-known 
manufacturers were represented, 
so naturally, we expected some 
stiff competition. What we got, 
however, might surprise you. 


The sample order placed with 
TESSCO yielded a total cost 
savings of more than 15%, plus 
weeks in delivery time over 
factory-direct. 


Because we stock products from 
over 70 top manufacturers, it took 
just 5 minutes and 1 toll-free call to 
place the sample order with us. To 
get the same items direct from the 
various factories took 10 calls 

(5 were toll calls) and over half 
an hour! 

More importantly, TESSCO had the 
items in stock. And we delivered 
everything in 1 shipment in just 2 
days via regular UPS. The factory 
shipments, on the other hand, 
arrived sporadically, taking any- 
where from 3 to as many as 42 days. 
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And because the factories had to 
ship 10 separate, smaller orders 
instead of just 1, shipping costs 
were an incredible 73% lower for 
the items ordered from TESSCO. 
But for those of you who swear by 
the factory for low prices, this last 
point may be the most surprising of 
all: TESSCO’s combined item costs 
were actually 13% less than the 
identical items ordered direct from 
the factory! 

So go ahead, give TESSCO a call 
today. You might just find we do it 
better, faster and cheaper than 
factory-direct. 


on Total Source” 
800-638-7666 


‘Fora copy of this report, write us at; 
TESSCO/ 101 Lakefront Hunt Valley, Maryland / 21040 


SWR AT POINT b = 1.67 


—*1.5625W ———3,.125W 
100W—> 50W—> 
TRANSMITTER 


a b 
f <+—3.01dB LOSS—> _— Loss —> 


SWR AT POINT a = 1.3:1 


—+— 6.25W 


2aWw—> 
MISMATCHED 
LOAD 


SWR AT POINT c = 3:1 


———— 6.02dB LOSS-——————>- 


TRANSMISSION LINE LOSSES (dB) 


Figure 5. SWR causes extra loss In the feediine (A) because reflected power also Is attenuated by normal feediine attenuation. 


Table (B) shows how feedline losses are distributed. 


For more information and the name of your nearest dealer call TOLL FREE 1-800-426-9825 
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Ready to use right out of the box. 
Crystals, reeds, batteries installed. 


Available in three frequency ranges: RVP-1, 30-50 MHz, 
RVP-3, 138-174 MHz, and RVP-4, 405-512 MHz. The ICM 
“R” series pager is a compact and highly reliable 

2 tone sequential tone and voice pager. Flexible design 
permits choosing from a large selection of custom 
options, including group call, auto reset, and private 
listening. A monitor option is also available, 


COMMUNICATIONS 


P.O. Bax 26330, 701 W. Sheridan, Oklahoma Gity, OK 73126 
Phone (405) 236-3741 Telex 747-147 
Facsimile (405) 235-1904 


The Tough Antenna. 


For Tough 
Conditions. 


When you need dependable communications 
capabilities under the toughest conditions, you 
need Centurion’s molded antennas. 

They’re so tough they stay flexible — even un- 
der the most extreme environmental conditions. 
And their strain relief base minimizes stress at 
the critical point where connector meets radio. 

Each antenna is 100% tuned to frequency for 
maximum electrical performance. And they look 
better, too, enhancing the overall appearance of 
your radio. 

Those are all great reasons to depend on our 
molded antennas. But there are others, as well. 

Centurion has over 10 years of experience in 
the communications industry. We’ve been at the 
forefront of emerging molded antenna technol- 
ogy, pioneering their design and manufacture. 
And we work with some of the most demanding 
clients in the business — the majority of the ra- 


_ | dio equipment manufacturers buy their antennasgeill 
from us. 


So you know our antennas have to be 
dependable. 

Centurion makes aswide range of antennas, 
both molded and’traditional, for virtually every 
application, from portable radios and cordless 

| ! Pe "Wetelephones to custom-designed equipment. 
| ‘x _ For the. na distributor nearest you, or 
for ¢ 


i ee 
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The extra loss approaches zero as the 
total loss approaches normal line atten- 
uation (0.25dB). 


Maximum SWR 

Even with a worst-case mismatch at 
the feedline output, there is a limit to 
the maximum SWR seen at the feedline 
input, The greater the feedline’s normal 
attenuation, the lower the limit on SWR 
at the feedline input. 

Figure 8 on page 40 correlates nor- 


mal feedline attenuation with the maxi- 
mum SWR that will appear at the 
transmitter. 

For example, if the normal feedline 
attenuation is 3dB, the highest SWR that 
will be seen at the transmitter is approx- 
imately 3, even with the worst possible 
mismatch at the feedline output. Know- 
ing that limit can be quite helpful when 
it comes to troubleshooting a problem 
with the feedline. 

For example, if a certain feedline nor- 


mally has 3dB attenuation and the feed- 
line input SWR measurement is greater 
than 3, the reflection point must be 
somewhere between the transmitter and 
the antenna. Why? Because there must 
be much less than 3dB attenuation be- 
tween the feedline input and the reflec- 
tion point to produce an SWR much 
greater than 3 at the feedline input. 
Equation 7 can be used to calculate 
the maximum SWR at the transmitter 
for a given feedline attenuation. Se- 
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3 
SWR AT ANTENNA 


Figure 6. Use this graph to determine SWR at the antenna for various line losses from either the percent reflected power or SWR 
at the transmitter. The two vertical scales also serve as a simple nomograph for converting between SWR and percent reflected 
power. Scale A = SWR at transmitter. Scale B = corresponding reflected power. 
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Maxon... 

A Growing 
Family of 
Professional 
Communications 
Equipment 


Maxon builds the smallest 
high power portable radios 
on the market, and yes, 

we are a low price leader — 
but it’s more important that 
you know we are growing 
because our products last. 
Maxon products are built 
with glass-epoxy FR-4 
circuit boards, solid state 
switching and the highest 
quality antennas and 
controls — no shortcuts! 
Our 5-watt “HD” portables 
meet several criteria of MIL- 
SPEC 810D, are available as 
INTRINSICALLY SAFE for 


many levels of hazardous 
conditions, and feature high 
impact, die-cast aluminum 
frames, plus multi-option 
capability. Our high power 
mobiles have rugged steel 
cases, are only 154” high, 
and carry an exceptionally 
low price. And, finally, our 
HSC-format pager is the 
only pager offering DATA- 
PLUS-VOICE capability and 
compatibility with most 
transmitting systems. 

That’s Maxon — small, 

low cost, but built to last! 


maxon 


ELECTRONICS 


10828 NW AirWorld Drive, Dept. 100 


Kansas City, MO 64153 — USA 


816/891-6320; TWX 9107717080 MAXON/PAL KSC 


Canadian D,O.C. approved. 
1985 — Maxon Electronics 
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quence D on page 26 shows the calcu- 
lator keystrokes to use. 


SWR at the antenna 

Figure 8 has another use: to find the 
SWR at the antenna from the SWR at 
the transmitter (or vice versa) given the 
normal feedline attenuation. 

For example, to find the SWR at the 
antenna when the SWR at the transmit- 
ter is 3 and the normal feedline attenua- 
tion is 1.5dB, find 3 on the vertical SWR 


c 
& 
2 
g 
& 
a 
3 
3 
, 
g 
Z 
5 
3 
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scale, follow over to the intersection of 
the curve and then down to the feedline 
loss (horizontal scale) at 3dB. Now 
move down the horizontal scale 1.5dB 
to 1.5dB. Then move back up to the in- 
tersection of the curve and back over to 
the SWR (vertical) scale at approximate- 
ly 5.85. 

You can find SWR at the transmitter 
the same way, except that you move up 
the horizontal scale the amount of the 
feedline attenuation. Remember this 


0.4 =i 0.6 UAL 


Figure 7. Use this graph to determine the additional \Ine loss caused by SWR. 


basic rule: SWR at the antenna is always 
greater than SWR at the transmitter (as- 
suming the only reflection point is at the 
antenna). 


SWR and impedance 

When a feedline is terminated by an 
impedance equal to the feedline’s char- 
acteristic impedance, the feedline im- 
pedance at any point equals the 
feedline’s characteristic impedance. But 
when the feedline is terminated by an 
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The New NOKIA P-30 Breaks 
All Handportable Barriers. 


Features: 

@ Low Price 

@ Talk Time: 1.2 Hrs./Standby: 15 Hrs. 
@ Light Weight—25 oz. 

© Compact 7” high/1.5” wide 

@ Full Spectrum 832 Channels 


@ Proven Track Record 
In Other AMPS Markets nH 
Around The World NOKIA 


© Tough Quality 
@ Easy To Service 
® European Design 


Nokia-Mobira is the largest 
manufacturer of cellular phones 
worldwide. Our proven track STO Ck RL 
record and commitment to R&D 
puts us at the forefront of 
innovative, high quality cellular 
technology. Call now for 
information: 1-800-628-2828, 
ext. 840 or in Canada call 
416-427-6654. 


Nokia is a registered trademark of Nokia Corporation, Finland, 
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NOKIA-MOBIRA 


WORLD’S LARGEST MANUFACTURER OF CELLULAR PHONES 


impedance not equal to the feedline’s 
characteristic impedance, the feedline 
input impedance varies with changes in 
feedline length. 

The greater the impedance mismatch 
at the load, the wider the feedline input 
impedance variation with changes in 
line length. The greatest feedline im- 
pedance change occurs with the worst 
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—_—_—_—_ NORMAL FEEDLINE ATTENUATION 


Figure 8. This graph shows the maximum 
SWR that can be seen at the feedline In- 
put for feediine loss values of 0.1dB to 
10dB. It also can be used to find the SWR 
at the antenna if SWR at the transmitter 
and the normal line loss figure are known. 


mismatches: open- or short-circuits. 

A short-circuit at the end of a feedline 
appears aS an open-circuit at a point 
44-wavelength down the feedline, and it 
is the greatest impedance transformation 
that can occur on a feedline. Less severe 
mismatches cause smaller impedance 
transformations on the line. 

The point of maximum impedance 


04 0.5 0.6 0.7 0.80.9 1.0 2 


For example, if the normal line loss is 
1.5dB and the SWRA measured at the trans- 
mitter is 3, the SWR at the antenna is 
found by locating SWR (3) on the vertical 
scale and moving over to the Intersection 
of the curve, then down to the horizontal 


PT AT tT 


transformation appears at a point 
%-wavelength down the line from the 
mismatched load. At a point '2-wave- 
length down the line, the impedance 
equals the load impedance. 

Feedlines with high SWR sometimes 
are called resonant or tuned feedlines. 
Matched lines—those with little SWR— 
are non-resonant or untuned lines. 


ta,” 


Th 
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scale to 3. Then move down the scale to 
1.5dB (3 - 1.5) and then back up to the 
Intersection of the curve and over once 
again to the vertical scale at approximately 
5.85. 
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“I Need High 
Quality 900 MHz 
Pagers Now!”’ 


uniden 


No Problem. 


That’s right, No Problem! Uniden has high 3 Year Warranty. This kind of coverage comes 
quality 900 MHz Pagers ready now. Most orders at no additional cost. Finally, a high quality 
of common RCC frequencies canbe shippedin alternative to long delays and high prices. 

14 days or less. No delays, Noexcuses,Norun _—_ Uniden offers unique message delete, 16 mes- 
around. Uniden is your new alternative for900 sage capacity, reminder beeps, constant status 
MHz Numeric Display Pagers. indicators, and EEPROM programming via 


3 Year Free Warranty! Quality, reliability, Your PC. 
and dependability are the reasons why we Call 1-800-292-2294 for quality that goes 


back our PG 900 with an unprecedented the distance... Uniden. 
— 
os . 
The Choice of Professional Li ni i a oa i 
Golfer Jack Nicklaus 
© 1988 Uniden Corporation of America ¢ Quality Goes the Distance 


Uniden Corporation of America * Pager Division * 4700 Amon Carter Blvd. © Fort Worth, TX 76155 
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has gone to 
great depths 
bringing you 
the lowest 
prices for your 
portable Radios 
and Pagers 


WATTMETER 


155MHz 
TRANSMITTER 
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VELOCITY FACTOR OF RG8 FOAM = 0.8 


CONNECTING CABLE LENGTH = eee = 08 - 3¥% = 26.97, OR 27” 


Protect portable radio, 
pager or instruments 
with genuine leather 


; Ss. For 
nied aooris apenas Figure 9. This diagram shows an example of how to determine the correct length of 


loss, custom logo cases coaxial cable to use for a half-wavelength section when you tune a transmitter into a 
with your trademark. resonant line, 


Cases for the most popular models, always in stock This phenomenon means that high V 
ps sas pines pees ae = call: feedline SWR can cause the feedline in- F = frequency in MHz 

OF -OSPin PFOLECUON.... ‘ put to present a load impedance to the ZL = length of wattmeter line in 
BIElE) ELECTRONICS INC. transmitter that differs greatly from the inches. 


2655 Gardner Road, Broadview, ||linois 60153 feedline’s characteristic impedance. 
(312) 345-0337 TOLL FREE 1-800-336-3115 Some transmitters are equipped with an 
Circle (36) on Fast Fact Card output matching network that provides 


= velocity factor of line 


Base station 
performance testing 


a conjugate match to a fairly wide range 
of impedances. Other transmitters are This article deals with base station 
more limited. feedline and antenna performance 


The best policy is to correct any feed- | testing. Because mobile and base sta- 
line or antenna defects that cause high | tion feedlines are similar, the techni- 
SWR. But if you must tune a transmit- ques described also apply to mobile 
ter into a resonant feedline, use a | feedlines. 

%-wavelength feedline to connect the Although not every possible test 
in-line wattmeter. When you measure | procedure is presented, those of 
the '4-wavelength section, be sure to in- | greatest interest to the land mobile 
clude the length of feedline within the technician are described, along with 
in-line wattmeter. (See Figure 9 above.) information about how to analyze the 

If you use a length other than a | results. 

'4-wavelength to connect the in-line Related articles appear in previous 
wattmeter, the transmitter loading may issues: 
change dramatically when the wattmeter “Performance Testing For Base 


and connecting line are removed. Im- | Transmitters” appears in the January 
agine what would happen if a %- 1988 issue. 


wavelength of connecting feedline ac- “Performance Testing For Base 
cidentally were used! Receivers” appears in the November 
1988 issue. 
Use the following equation to calcu- A fourth article, “Performance 
d inside this late a %2-wavelength of feedline: Testing For Base Remote Controls,” 


kaa 
be 
y 


will appear next month. 


‘issue. Please allow 

6-8 weeks to Test cable in inches 
process your 

address change. = [(5904V/F) — L] 


Reference 


Smith, Phillip H., Electronic Applications of the 
Smith Chart, McGraw-Hill Book Company, New 
where York, 1969. 
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The CT Systems Model 2100 Serv- 
ice Monitor is another in our front 
line of low cost heavy hitters. 


With an introductory price of only 
$2895, the Model 2100 is built to 
play in the same league as instru- 
ments costing thousands of dollars 
more. Its rugged and reliable capa- 
bilities make it error free in the field 
or on the bench. 


The Model 2100 is well equipped 
with standard features that allow it 
to tackle any job. Features like High 
Resolution Dual Digital Displays, 
FM Deviation Markers, Memory 
Storage and Recall, Built-In Fre- 
quency Counter and Off-The-Air 
Monitoring. 


Tough Enough To Join Our All Star Team! 


Regardless of where you need it, 
on the road or at home, the CT 
Systems Model 2100 Service Moni- 
tor is a winner. Give us a Call at 
800-245-6356 and we'll let you 
know the score. 
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CT SYSTEMS, INC. 
5245 HORNET AVE. 
P.O. BOX 470 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 


Why towertop amps 
improve reception 


Low-noise towertop amplifiers boost reception a lot for some systems, less 
for others. Simple calculations predict how much an amplifier would 
improve your reception. Feedline loss and site noise are important factors. 


By Ernest N. Mann 


How to achieve the highest possible 
receiving sensitivity is no secret: Am- 
plify the radio frequency (RF) signal at 
the antenna, where the signal-to-noise 
rao (SNR) is maximum. 


SNR = ? 


TOWERTOP 
AMPLIFIER 
SNR = ? 


; 


SNR = ? 


GROUND 
EQUIPMENT 


Figure 1. Important signal and noise 
locations. 


The highest possible receiving sensi- 
tivily offers an obvious advantage, espe- 
cially with systems that use portable 
transceivers. The more sensitive the re- 
ceiver, the less transmitter power it takes 
to reach the base station. Portables usu- 
ally have less transmitter power and 
poorer antenna efficiency than control 
stations or mobile units, so with im- 
proved base station receiver sensitivity. 
portables can be used more effectively. 
Communication with low-powered mo- 
biles is improved, too. 


Mann is a communications engineer at Central 
Mine Power, Augusta, ME. His book, An d- 
troduction to RF Systems: Written for the livo-Way 
Radio ludusiry, is published by Mannbrus 
Technologies, PO. Box 2066, August, ME 04330; 
207-487-3751 


Placed as close as possible to the an- 
tenna, a low-noise amplifier improves 
the SNR at the receiver from what it 
would be without the towertop amplifi- 
cation. This is because it amplifies the 
received signal before feedline loss at- 
tenuates it. The amount of improvement 
depends upon the amplifier’s gain and 
noise figure, as well as feedline loss and 
ambient noise at a given site. You can 
find some of these characteristics in 
manufacturers’ specifications, and cal- 
culate or estimate the others to help you 
decide whether to use an amplifier. 

You can decide whether to use an 
amplifier by comparing syste noise 
figures with and without an amplifier to 
reveal how much improvement it may 
offer. The system noise figure is the dif- 
ference between the SNR at the anten- 
na to the SNR at the receiver input. The 
system noise figure always improves 
when a towertop amplifier is imple- 
mented properly, assuming all other 
system characteristics are unchanged. 
Models presented below allow for the 
receiver noise effects, incorporating 
them into the analysis to determine ef- 


fective sensitivity improvement. 


Typical system 

Use the system configuration shown 
in Figure | at the left to calculate sys- 
tem noise figures with and without an 
amplifier. Feedline connecting the an- 
tenna to the amplifier usually is so short 
that loss is negligible, so consider signal 
and noise values at the antenna output 
and the amplifier input to be equal. 

The fecdline may terminate at a re- 
ceiver or some other initial signal proc- 
essing component, such as a preselec- 


S = 0.30.V 
N = 0.054,V 
SNR = 15dB 


Figure 2. Signal and noise levels without 
a towertop amplifier. 


tor in a receiver multicoupler. In the ex- 
ample, “receiver input’ will define the 
signal processing component at ground 
level. Therefore, consider signal and 
noise values at the recciver input to be 
equal to those present at the bottom end 
of the feedline. 

Important signal and noise locations 
in a typical system are: 

* antenna output (towertop amplifier 
input). 

© amplifier output. 

* receiver input (end of the feedline). 


‘Without amplifier’ calculations 

Your first set of calculations reveals 
the system noise figure (difference in 
SNR) without a towertop amplifier. 
Feedline loss does not change, so its 
calculation need only be done once, 
(See Figure 2 above.) 

(1) Feedline loss—On the manufactur- 
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¢ Ps 
A MICROPROCESSOR-BASED COMMUNICATI 


| DESIGNED TO MEET THE NEEDS OF 7OD 
AS WELL AS THE REQUIREMENTS OF 


—— 


| 


ELECTRONICS INC 
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The FM/AM-1500 is a microprocessor 
controlled, digitally synthesized communi- 
cation service monitor, which integrates 
the functions of several different test 
instruments into a single, compact and 
portable unit. The FM/AM-1500 utilizes 
such unique features as a keyboard entry 
system, an LCD display for programmed 
frequency readout, processor controlled 
memory functions and a CRT capable of 
alphanumeric or waveform displays. 
Never before has so much capability 
been offered in one portable, stand alone 
package. Now you can almost carry your 
entire shop into the field with just one hand 


Standard features include: 

* FM signal generator * AM signal generator 

* Digitally coded squelch - encode and decode 
capability * Duplex offset generator = Sensitive 
2\1V receiver for AM, FM and SSB = Tracking 
generator with full scan to 1000 MHz = Sweep 
generator * Cable fault locator = Two program- 
mable audio tone generators * Audio frequency 
counter ® Audio frequency error meter” = RF 
frequency error meter” * RF power meter” 

® Deviation/modulation meter” = Sinad meter’ 
* Oscilloscope *\Spectrum analyzer 


Optional features include: 
* Cellular test capabilities » IEEE 488-1978 
standard interface Bus = One or two internal 
rechargeable 5 APH —— for portable oper- 
ation ® 0.05 PPM oven oscillator for simulcast 
paging applications ® High output amplifier 
* Microphone =® Telescoping antenna ~ 
With these capabilities, the P 
FM/AM-1500 is truly ina 
class by itself. Designed with 
the full capability and flexibility 
required to meet your testing 
needs today and in the future. 


Seeing is believing! Call 
your nearest IFR distributor 
for complete technical 
information and brochure 

or contact IFR, Inc., 

10200 West York, Wichita, 

Kansas 67215. 

Phone 316 / 522-4981. 


, 


fH 


* oth Analog and Dkgeal 


D&L COMMUNICATIONS, INC. 


er’s loss table, look up the type of hard- 
line cable your system uses. The table 
shows loss in decibels per foot. Multiply 
the loss in decibels per foot by the length 
of feedline between your system's re- 
ceiver and the top of the tower. The 
result is feedline loss in decibels. In the 
example, feedline loss is assumed to be 
10dB. A 10dB loss figure may be quite 
high, but it is effective in showing how 
system noise figures differ between in- 


stallations with and without a towertop 
amplifier. 

Feedline loss affects system signal ra- 
tios (the ratio of signal at the antenna 
output or amplifier output to the the sig- 
nal at the receiver input) and noise ratios 
(the ratio of the noise at the antenna out- 
put or amplifier output to the noise at 
the receiver input), so feedline loss af- 
fects receiver sensitivity for this 
example. 


bt 


CONNECTIONS® 


gales 


Suppo" 
c eet 


We repair GE Mobile and ¢ Fast turn-around 
Portable Two-Way Radios. * Convenient, 
° Board exchange programs reusable return 
packaging. 


} Hi! My name is Valerie, I'm your D&L Connections, 

_ connection. You can enjoy the benefits of being one of the 
largest GE dealers in the country, without any of the 
expense, by simply requesting our FREE D&L Connections 
support catalog. With our catalog you can profit from 
LESS THAN WHOLESALE PRICES, NEWLY ENHANCED 
PRODUCTS, A SERVICE DEPOT WITH BOARD EXCHANGE 
PROGRAMS and much, much more. D&L is your 
Total GE Dealer Support Center. 

Call me today! 


—-1-800-3366-VAL 


IN INDIANA CALL: 1-800-334-9653 
3512 CAVALIER DR. « FORT WAYNE, IN 46808 


Buy, Sell 

‘& Service 
GE Two-Way 
Radios. 


GAIM. More Buying Power 


* Less than wholesale prices. 
* One million dollars in GE Radios, Antennas and Accessories. 


PROF!7 From Selling Power 
lI . 


* NoC.0.D. charges 
© Credit applications available upon request. 


: EXPRES? Service Power 


« Same day shipping 


ob 
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(2) SNR, antenna output—The system 
designer sets a minimum acceptable sig- 
nal voltage expected at the antenna for 
the desired audio quality output at the 
receiver. In the examples that follow, a 
minimum level is chosen; this level de- 
livers the desired audio quality output 
only when a towertop amplifier is used. 
The minimum acceptable signal voltage 
usually ranges from 0.3nV to 4uV. The 
chosen level depends on the site’s ther- 
mal noise characteristics and the system 
noise figure. Use the value you may find 
in the station records or estimate a new 
value that appears practical. For the ex- 
ample, the minimum desired signal volt- 
age is 0.3zV, a satisfactory level for rural 
systems with low system noise figures. 

Thermal noise voltage at the antenna 
is proportionate to absolute site noise 
temperature and is independent of fre- 
quency when absolute bandwidth and 
feedline input impedance are constant. 
Use Equation | to calculate the ref- 
erence site noise voltage V,. Equation 
1 is derived from the concept of noise 
power transfer from a source resistance 
(antenna) to a matched load (feedline). 


V, = VkTBR (1) 
where 
& = Boltzmann's constant 


1.38 X 10°°' joules per °K 


T = ambient site temperature (290°K 
or 63°F) 


B = effective system bandwidth 
R = load impedance 


Assuming an ambient site temperature 
of 290°K (63°F), a ISkHz receiver IF 
bandwidth and a 500 feedline, 


V= 


n 


V(I.38  10°7)(290)(15kHz)(500) 
= 0.054nV 


Therefore, the SNR at the antenna is 
20l0g0.3nV/0.054 nV. 


Equation 2 converts the voltage ratio 
to a decibel value: 


20logS/N = (decibels) (2) 
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In the example: 
20log0.3nV/0.054 nV 
= 15dB 


Feedline loss 

Under these conditions: low site 
noise, 10dB feedline loss and no tower- 
top amplifier, the SNR at the antenna 
is degraded by feedline loss, so SNR at 
the receiver input is less. 

First, the signal is attenuated: 

20log(V,/V,) = (decibels) (3) 

If V, ts less than V,, the decibel val- 
uc will be negative, implying 
altenuation. 

In the example, the 0.3V signal is at- 
tenuated by 10dB: 


—10dB = 20logx/0.3nV 


x = antilog(—0.5) x0.3(10°V 
= 948(10-')V 


= 0.0948. V 


Similarly, feedline loss attenuates an- 
tenna noise voltage 10dB. If the result- 
ing noise voltage at the end of the feed- 
line is several decibels less than the re- 
ceiver input’s inherent noise, the feed- 
line noise voltage is insignificant. Usu- 
ally, without the amplifier, the feedline 
noise voltage is less than the receiver in- 
put’s inherent noise, especially if the 
ambient site-noise level is low. The ex- 
ample uses a relatively low site-noise 
level involving only thermal noise gen- 
erated from the carth’s surface, as indi- 


cated by an antenna temperature of 


290°K (63°F). 


Receiver noise voltage 

(4) Receiver input noise—Thermal 
noise from the antenna and noise from 
the system noise figure affect the recciv- 
er RF input's effective noise value (the 
equivalent amount of RF noise from site 
noise processed by the receiver and 
noise generated by the receiver itself). 
For most receivers, the RF noise valuc 


of the receiver alone is approximately 
0.075uVrms, a voltage 10dB below a 
0.254V_ receivers’ SINAD sensitivity 
specification, The 0.0754 Vrms value is 
an estimate that is a function of several 
complex variables, and one that is quite 
representative of a typical receiver. 
The 0.054yV antenna noise voltage, 
after being reduced by the 10dB of feed- 
line loss, becomes insignificant with re- 
spect to the receiver’s own noise. 
Therefore, calculate the receiver in- 
put SNR with the feedline-attenuated 
signal voltage, 0.0948nV, and the 
receiver noise, 0.0754 Vrms, using Equa- 
tion 2. 
2010g0.0948.V/0.075xVrms = 2dB 
It is apparent that an RF SNR of 2dB 
certainly would not be acceptable to 
produce intelligible audio, considering 
that a 10dB SNR at the receiver input 
will provide a 12dB SINAD output. 
Similarly, the proposed 0.34V miminum 
acceptable signal voltage, chosen for the 
example, is anything but acceptable. 


CUSTOM CRYSTALS 


Crystals for many } 
applications a 


For over 37 years, ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose. 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types. 


Need crystals for 
communications, telemetry. 
industrial, or scientific 
applications? Let !CM’s 
sales department assist you 
to determine which type of 
crystal is best for you. 
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Can we solve your 
crystal problem? 


For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department. We will 
be pleased to provide 
recommended data. 


International Crystal 
Manufacturing Co., Inc. 


PO. Box 26330, 761 W. Sheridan, 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741 

Telex 747-147 

Facsimile (405) 235-1904 


_When every minute counts — 


IF WHAT YOU WANT IS: 

Increased revenue from your SMR system 
More users per channel 

Easing of channel congestion 

Improved service to customers 
Additional product and services to sell 


IF WHAT YOUR CUSTOMERS WANT IS: 


Increased productivity 

Improved scheduling 

Information management 
Enhanced service to customers 
Greater communications security 
Reduction in paperwork 
Instant/error-free communications 


IR operators count on Digicom: 


INVESTIGATE THE POSSIBILITIES 
See how easily you can convert your 
voice-only SMR system into a high! 
efficient digital mobile network. 
With a packaged mobile data 
communications system from Digicom? 
you can sell data communications and 
sophisticated Computer Aided Dispatch 
capabilities to your existing voice- 

only ITR® * users. 

Digicom® introduces the TOTAL PACKAGE 
concept to mobile data communications. 


For further information on bow to get the 


most from your communications system 
please call Ryan Empey or Lisa Peterson. 


*LTR® is a registered trademark of E.F. Johnson Co, 


Digicom 
LE jon ticle NE 


2910 Avenue F Arlington, Texas 76011-5276/1-800-821-1030 In Texas 1-800-633-5301 
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4 reasons 
Midiand LMR is 
second to none. 


1. Complete Product Line. Over 

100 models of mobiles, portables, 
base/repeaters, and CMS/trunking, 
with all the options and accessories 
you need. Midland meets your needs 
with everything from basic crystal 
portables to powerful Midland 
Syn-Tech™ technology. 

2. Superb Dealer Network. Over 600 
experienced communications profes- 
sionals nationwide. Carefully chosen 
to understand your communications 
needs. Someone you can count on 
locally for system planning, fast deliv- 
ery, financing/leasing, licensing 
assistance, and responsive service. 

3. Reliability. Every Midland LMR radio 
meets or exceeds industry standards. 
Each individual radio must pass strin- 
gent, multi-stage, computer-aided QC 
testing — and we put it in writing. A 
computer printout of its final perform- 
ance check goes right into the carton. 
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With Midland, you get communications 
you Can count on to perform — even 
in severe environmental conditions. 
4. Value. It's that rare combination of 
quality, performance and reliability — 
at reasonable cost. Supported by fac- 
tory experts and local Midland dealers 
who make your satisfaction top pri- 
ority. It’s built Midland into a position 
that’s second to none in land mobile 
radio. And it can make you 

a confident radio buyer. 


See how Midland and your 
Midland dealer meet your 
2-way radio needs in our 
“Intelligent Choice” bro- 
chure. For your copy, call: 


1/800-MIDLAND 


(ext. 1690) 


isi ti VIE 


LAND MOBILE RADIO |) u 


| 


© 1989, Midland International Corporation 
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Now —there’s a Midiand portable 
for any application. With all the 
options and accessories you need, 
including CTCSS and external 
speaker/microphones. 

Take our rugged 
2-5 Watt, 4-channel, 
crystal units. Ex- 
cellent for basic 
communications 
— even models 
with multiple sig- 
naling choices and 
front panel DIMF. 
The toughest little 
low-cost portables 
you can get. Die-cast frames, metal 
covers, twist-off batteries. Low-band, 
High-band or UHF. 

Or, step up performance and 
capability with 16-channel Midland 
synthesized portables. Wideband, 
VHF, or UHF. Switchable 2/5 Watts. 
CTCSS and time-out timer. Or pick 
advanced designs with all that, plus 
programmable channel scanning 
and DTMF. 


: More choices 
in portable 
performance 


For ultra-high performance, 
Midland’s Syn-Tech™ portables give 
you all the flex- 
ibility of today’s 
synthesized 
mobiles in an 
affordable porta- 
ble, 80-channel 
capability. Intrin- 
sically safe models. 
Switchable 2/5 : 
Watts. CTCSS, channel scan, time- 
out timer, busy 
channel lockout. 
Multiple signaling 
options including 
DTMF with/with- 
out ANI. Optional 
mobile converter 
package. Incom- 
parable value. 
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Our Power-Packed 
ine-up Awaits 
our Call. 


W hen you need batteries you need 
them now. 


You need Centurion. 


We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 


And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf. Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 

Centurion’ strict quality control as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we're dependable. 

We offer a complete line of batteries 
and battery packs for virtually every 
communications power requirement, 
from portable radios to cordless tele- 
phones — even customized equipment. 


For the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct, 
toll-free, at 1-800-848-DUCK. 


Visa or Mastercard accepted. 
GSA Contract No. GS07F19091. 


INTERNATIONAL, INC 

P.O. Box 82846 

Lincoln, Nebraska 68501 U.S.A. 
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S = 0.30,V 
N = 0.2152V 
SNR = 2.9dB 


TOWERTOP 
AMPLIFIER 


S = 3.0xV 
N = 2.15,V 
SNR = 2.9dB 


SNR = 2.9dB 


Figure 5. Signal and noise levels at a high- 
noise site, without an amplifier. 


ceiver sensitivities. This scenario is il- 
lustrated in Figure 5. 

In the example, the received signal 
level is 0.3nV and feedline loss is 10dB, 
so the signal delivered to the receiver 


How much improvement can you expect? 


Towertop amplifiers improve recep- 
tion for some systems more than they 
do for others. 

The greatest reception improvement 
can be expected when towertop am- 
plifiers are installed at a site with a 
relatively low noise level and/or a rel- 
atively high feedline loss. 


Low site noise 

First, for systems with low site-noise 
levels, feedline loss degrades the S/N 
level present at the antenna to a lower 
S/N level at the recciver, The feedline 
attenuates the antenna noise below the 
receiver input’s own noise level. In- 
stead of the antenna noise limiting 
weak-signal reception, the receiver's 
inherent noise limits weak-signal 
reception. 

The weak signal is present on the 


feedline but is masked by the receiver's 
own noise. 

A towertop amplifier boosts the sig- 
nal and noise picked up by the anten- 
na to higher levels before sending them 
down the feedline. Although the feed- 
line still attenuates both, the signal and 
noise remain at much higher levels 
than the receiver's inherent input noise 
when they arrive at the input. Weak 
signals are not masked as much by re- 
ceiver input noise because a low-noise, 
high-gain device can offset receiver 
noise to some degree and reception 
improves. 


High site noise 

At sites with high noise levels, the 
noise delivered by the feedline without 
an amplifier comes closer to the re- 
ceiver input noise level. Weak signals 


input, as derived from Equation 3, can 
be calculated: 


MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 
Independent tests show Lindgren’s double- 
electrically-isolated (DE!) design assures higher 
shielding effectiveness in low-frequency magnetic 
and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 
cabinets, and custom rooms. 

Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 
guide feedthrus, and lights. 

Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush 
floors with low-rise thresholds. 


EASY MODULAR ASSEMBLY 

Our patented resilient clamping system permits 
easy assembly. Enclosures can be modified and 
relocated again and again without compromising 
performance. 

Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, = 
and scientific applications. 


ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY’RE SHIPPED. 


Call us for more information and applications assistance. 


312-628-9100 


Te 7) LINDGREN 
| RE ENCLOSURES 
400 High Grove Blvd. 
Glendale Heights, IL 60139 
312/307/7200 
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AT THE CENTER OF IT ALL 


THE SWITCH 


’s the complete R.C.C. central office, and the most flexible. Our remote diagnostics repair ability is unparalleled in the industry. Our 

—I’saéompatible with IMTS, IPTS, DTM, G.E. MARC V, and SMART™ field engineering and repair stalf is experienced in all aspects of system 
signaling. servicing, whether it’s radio, switch, or telephone. They understand the 

=lt includes voice, tone and readout paging. consequences of being off the air. Hyou have a problem, WE WILL be there 

—Its various models are capable of going from one to thirty channels. to solve it. 

—It’s ideal for telephone company, and RCC/ SMR combinations. Freeman Engineering's capabilities are just as flexible as you need them 


—It encodes MOTOROLA GSC and NEC POCSAG Alpha/Numeric pagers. to be. It’s the answer to your paging or mobile system needs; your 
— It networks with other switches for statewide, or nationwide systems. — requirements define the system. WE WILL turn your ideas into dollars. 
—It has advanced features such as call forwarding, least cost routing, and 

voice mail box interfacing. 

Pressure won't affect Freeman's performance. When other suppliers can’t Freeman 
act, WE WILL. Our competency and ability to install quickly won us © 3100 Fitth Street, Metairie, Loutsiana 70002 . 
$1,000,000+ contract. oo) esi-77s Engineering Associates, Inc. 

Circle (51) on Fast Fact Card 


are masked not so much by receiver 
noise as by the site noise. The SNR 
at the antenna is less to begin with than 
it is at a site with low noise. An ampli- 
fier always offers some improvement 
ata site with high noise. but the dif- 
ference is not as pronounced as it is 
at a site with low noise. 

Mathematically speaking, this is be- 
cause low system noise figures are not 
as critical when the input noise to the 
system is significantly larger than the 
reference noise of the signal process- 
ing components. 

Second, the greater the feedline 
loss, the more it limits weak-signal 
reception. Because a towertop ampli- 
fier overcomes feedline loss, the im- 
provement it delivers is more obvious 
in systems with larger losses. 

Feedline loss and site-noise levels 


are the most important factors to con- 
sider in evaluating the receiver- 
sensilivity improvement a towertop 
amplifier may offer. You should cal- 
culate the loss and measure the noise 
before deciding whether to buy an 
amplifier. If you are going to purchase 
an amplifier regardless of feedline loss 
and noise level, you still should in- 


clude these characteristics as part of 


your consideration of other equipment 
purchases. 

Feedline losses and noise levels dif- 
fer from site to site, so amplifier per- 
formance at your site will differ from 
the performance shown in the exam- 
ples. Use calculations to predict the 
results to expect from using an ampli- 
fier at your site. 


NOTICE OF PRODUCT EXCHANGE 


-10dB = 20logx/0.34V 


¥ = antilog(—0.5) x 0.3 x l0-®V 


I 


9.48 x 10-°V 


0.0948nV 


Next, calculate the noise level from 
the antenna at ground level. The feedline 
attenuation value of 10dB and a site- 
noise value at the antenna of 0.2152V 
results in 0.0672V antenna noise at the 
feedline (ground level). The antenna 
noise at the end of the feedline must be 
added to the receiver input RF noise 
because they are comparable. It would 
not hurt to always incorporate the effects 
of both site noise and internal receiver 
noise to find a composite noise value. 

Remember a 3dB to 4dB difference 
dictates that only the larger level be 
used in the equation defining recciver 
input SNR. When this is the case, an 
approximate error of 0.5dB could result. 
Larger crrors would occur if levels were 
within IdB or 2dB and both noise com- 


Notice is hereby given that a number of Page-Com RT 15/C radios may have 


been sold which contained used and/or reconditioned parts. If you have pur- 
chased one of these radios, you are entitled to have that radio exchanged, at 
no cost or charge to you, for a new RT 15/C radio. Under the terms of a Court 
Order to which Page-Com has agreed, Page-Com is obligated to replace those 
radios free of charge with new radios, and to pay all associated shipping costs. 

Those radios which may contain used and/or reconditioned components and 
are eligible for exchange are Page-Com RT 15/C radios bearing six digit serial 
numbers beginning with the three digits 100" (for example ‘100195''). The 
serial number is located on the label affixed to the back of the radio. 

lf you have purchased one of these radios and wish to exchange it, return it 
to Page-Com, Inc, at 10935 Adler Circle, Dallas, Texas 75238, and include an 
invoice showing your shipping charges. Upon receipt of the radio Page-Com 
will promptly ship you a new Ritron RT 15/C radio, free of charge, and will also 
refund your shipping costs. Page-Com's standard 6-month warranty will apply 
to the new radio and will commence on the date of the exchange. 

The events which have necessitated this exchange are not the responsibility 
of the radio manufacturer, Ritron, Inc., of Carmel, Indiana. 


PAGE-COM, INC. 
Dallas, Texas 75238 
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are alike, you 


If you think all light-duty towers 
should send for our new 


- Series Self-Supporting Towers catalog. 
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Our 700 Series tower line offers 
versatility in antenna capacity, 
wind and ice loading, and struc- 
tural heights that will meet 
even your most demanding 
light-duty application require- 
ments. 


Microflect’s 700 Series Tower line 
will accommodate a varying 
number of VHF/UHF antennas as 
well as smaller microwave anten- 
nas. When greater antenna Capacity 
or higher wind/ice loading are 
specified, a wider top width may 
be selected from the tower 
schedule, thereby attaining a 
capacity in excess of your require- 
ments. 


The standard 700 Series tower has 
three legs and is available in 10’ 
increments up to 160 feet. To 
achieve greater heights, this series 
adapts easily to the top of 
Microflect’s 800 Series towers. 


For more information about this 
versatile structure, request your 
free copy of Catalog 700/187. 


3575 25th St. SE+ PO. Box 12985 
Salem, OR 97309-0985 
(503) 363-9267 « TLX 510-599-0107 


With amplifier 


Without amplifier 


SNA improvement 


RECEIVER INPUT 
SIGNAL TO NOISE RATIO (dB) 


HIGH 
SITE NOISE 


LOW 
SITE NOISE 


13 


2 


11 


Table 1. Improvement delivered by a towertop amplifier in low site-noise and high 
site-noise environments (for conditions set out in examples). 


ponents were not incorporated into the 
analysis. 

To add two rms noise components, 
use the equation: 

VV + (Ve = Vems (4) 

Using values from the example, 
V(0.0672xV> + (0.0752V)? = O.1eVems 


Use the combined antenna and receiv- 


er input noise level. O.1p¢¥rms. as the 
noise value to compare with the received 
signal in computing the receiver input 
SNR without the towertop amplifier. 

At the high-noise site, without the 
towertop amplifier, the SNR at the re- 
ceiver Is derived using Equation 2 and 
the levels just calculated: 


SNR = 20log0,09482V/0.1hVrms 


= —0.4dB 


A previous example showed that, with 
a towertop amplifier in place under high 
site-noise conditions, the SNR is 2.9dB, 
The improvement is the difference: 


2.9dB — (—0.4dB) = 3.5dB 


High/low site-noise comparison 

You will find it useful to compare the 
SNR improvement for both the low and 
high site-noise cases. (See Figures 2 
through 5 and Table | at the left.) 


Comparison table 

Table 1 compares the improvement 
delivered by a towertop amplifier under 
the conditions spelled out in the ex- 
amples for low site-noise and high site- 
noise environments, 

SNR improvement is much greater in 
a low site-noise environment. That is 
why some sites show a great improve- 
ment in signal quality and range when 
a towertop amplifier is added and others 
show, at best, a modest improvement. 


5) 


“DVT” DIGITAL POCSAG 
Display & Voice Pager 


e Area indicator 
Low battery indicator 


Features: 
* Receives numeric dispiay page * 
along with a voice message 
Receives numeric display only 
page Options: 
3 step volume contral ¢ Vehicular/Desktop amplifier 
Stores two, 20 digit messages charger with voice storage 
Stores up to 4 tone only e Vibrator 
messages © Battery charger for use with 
Auto-reset nicad battery 


= COMMUNICATIONS OF AMERICA INC 


North Lee Steet: PO Box 26407 


Dimensions 314" « 2% 46"Woe ,"D 1405} 232 7272 


Oklahoma City OK 
1-809-627-4722 / FAX (40%) 296.8151 


73126 
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OR SPEED AND 


MARCONI INSTRUMENTS 


Marconi’s 2957 Cellular Radio Test Set 2 oe; 2 All this plus... 
drives you to the finish line while others = Ree * Full cell-site simulation « Parallel/ 


serlal/IEEE printer output ports 


are warming up their equipment. 
Just press a single button and 


¢ Non-volatile storage of local 
operational parameters » Full 


immediately know if the radio 
passes or fails. If in-depth tests are phe aarti oe 
required, the powerful duplex ie scatie break oak 
display of the Model 2957 allows yaer tas storing custom 
monitoring of key transmitter routines and more. 
and receiver measurements Cross the winner's line to efficiency. 
‘simultaneously. Now you can Call or write for literature ora demo. 
perform fault analysis or Marconh Instrumenis, 
adjust the radio to meet ass 3 Pearl Court, Allendale, NJ 07401, 
» 4-800-233-2955.» (201) 934-9050: 


- FIA or-carrler specifications. 
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Telephone technology solves 
radio simulcast problem 


Innovative use of telephone conference-call technology brings a form of 
simulcast operation to the Fresno County Sheriff's two-way radio system. 
Certain costs associated with single-frequency simulcast are avoided. 


FRESNO COUNTY 


SAN JOAQUIN 
VALLEY 


COAST RANGE 
MOUNTAINS 


Figure 1. Fresno County lies in central Calfornia. Its terrain Includes mountalns to the 
east and west, with a broad valley floor between them. 


By John Downing 


When coverage and capacity re- 
quirements outstripped what Fresno 
County's 1950s-vintage VHF lowband 
two-way radio system could deliver, the 
search began for good advice and 
economical solutions. Thorough in- 
vestigation of alternatives led to the 
development of a dual-frequency 
simulcast system with a sophisticated 
audio control derived from telephone 
tcleconferencing technology. 


The problem 

Not only was the lowband radio 
system's coverage Inadequate by 1979, 
the system was plagued by: 

® skip interference 

© poor performance from portable 
transceivers, 

* big (50-inch) disguised mobile 
antennas that hampered undercover 
operations, and that did not work well 
in crossband mode because of the 
special tuning stub required to match the 
shortened antenna. Crossband commun- 


ication requirements grew as more than 
80% of the local law enforcement agen- 
cies and the country’s local government 
and public works department moved 
their operations to VHF highband. 

* the use of mid (33MHz to 42MHz) 
and high (42MHz to 50MHz) splits con- 
figured for repeater operation, render- 
ing simplex (talkaround) operation 
impossible. 

* the migration of neighboring agen- 
cies to VHF highband, making same- 
frequency communication between 
agencies impossible. 

® increasingly heavy traffic. The 
original channels, which originally sup- 
ported only the patrol division, later 
were pressed into service to support 
special units of detectives, vice, in- 
vestigations, intelligence and narcotics 
squads, as well as communications from 
nearby communities with mutual aid 
agreements with the department. 

Covering Fresno County Is not easy. 
Located in San Joaquin Valley in cen- 
tral California, the county encompasses 
6,000 square miles. Its geography in- 


cludes Coast Range mountains at 5,000 
feet. a wide valley floor and Sierra 
Nevada Range mountains at 13,000 feet. 
No one transmitter site can cover the 
county reliably. (See Figure | at the 
left.) 


Single-frequency option 

The first consultant hired to solve the 
problem recommended replacing the 
VHF lowband system with a single- 
frequency VHF highband simulcast 
system. Simulcast refers to simultaneous 
broadcast, the transmission of the same 
message at the same time by multiple 
transmitters. The transmitters may be on 
the same frequency or different frequen- 
cies. The transmitters are positioned to 
offer coverage superior to the coverage 
a single transmitter would deliver. 

The cost would have been high: 

First, the cost of a new radio system, 
including mobiles and portables. 

Second, the existing microwave 
system would have to be restructured to 
provide the necessary transmitter 
control. 

Third, the new transmitters would 
have to be fitted with expensive, high- 
stability oscillators. 

Fourth, ongoing costs, including 
maintenance and additional employces 
to sustain the system. 

The price tag for one channel was 
quoted at $600,000, and the sheriff had 
requested two channels. The single- 
frequency simulcast system was ruled 
out. 

The next recommendation, from two 
consultants, including the original con- 


Downing is a telecommunications engineer with 
Fresno County in California. 
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00 years 2; trucks, 32 mobile radios, 


and one GE dealer. 


Why are some businesses more successful than 
others? Chances are they've had some help. 


10 years ago many companies like 
Douglass General Contractors opened 
with a small fleet of tucks, a few two-way 
radios, and one reliable business part- 
ner—their local GE two-way radio dealer. 

Over the years, GE dealers have 
helped these companies use two-way 
radios to increase productivity and 
profits, and to serve their customers 
better. From day one, GE dealers 


sad ‘ 

The GE MVS!™ mobile radio 
can he used inca vehicle or in 
the office ay a base station. 


have made an extra effort to know the demands 
of growing businesses, and to always be available — 


with helpful advice, quality equipment, 
and fast service. 

GE has the world’s largest indepen- 
dent two-way radio dealer network. So 
there’s bound to be a GE dealer in your 
community—ready to help your 
business grow—year after year. 

For the name of your 
local GE dealer, call toll- 
free 1-800-GE-12345, rena 

GE RANKED 
#1 IN QUALITY 


BY THE AMERICAN 
CONSUMER 


We bring good things ta life. 


Circle (56) on Fast Fact Card 


“tak 
Ji OS 


Figure 2. Electronic circuitry used by some of the more basic conference call units Is 
nothing more than a resistive audio bridge. 


sultant, advised the use of a multilre- 
quency simulcast system. Multifrequen- 


the need to ask individual radio users 
to switch between channels. With single- 


cy simulcast does not require absolute 
control of audio and radio frequencies. 
and voice and subaudible tone contro] 
signal phasing, the way single-frequency 
simulcast does, 

The greatest single disadvantage, as 
far as the county was concerned, was 


frequency simulcast, the radio remains 
on one channel. But as it turned out, the 
need to switch from one channel to 
another never was a problem. 
Multifrequency simulcast offered 
several] other advantages: 
(1) Frequency reuse—With the San 


Joaquin Valley's diverse topography, 
some co-channel users as far as 120 
miles away had to be protected. The pro- 
tection requirement stems from the ex- 
traordinary radio coverage rendered by 
a transmitter on a mountain, for exam- 
ple, 7,000 feet above the valley floor. 

With a single-frequency simulcast 
system, a frequency would have to be 
found that protects all co-channel users 
from every transmitter site in the 
county—a nearly impossible require- 
ment. 

But with multifrequency simulcast, 
frequencies can be distributed according 
to transmitter site and co-channel pro- 
tection requirements. A frequency un- 
usable in the northern part of the coun- 
ty might be usable in the southern part, 
for example. 

(2) Reliability—Many  single- 
frequency simulcast systems are de- 
signed with the control of received 
signal distortion in areas where 
transmitter coverage areas overlap. 
When one transmitter fails, the resulting 


WE’VE ELIMINATED THE 
HOW & WHERE IN MOUNTING 


[ 


ili 


Tough Flex Mounts 


Stable enough for 


two-way radios, scanners 


and sirens. 


Quality Products 


Made in U.S.A. 
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Articulating Pedestals 


800/527-1079 
FAX 713/351-0718 
Houston 351-0700 


ELECTRO-MOUNT 


23902 FM 2978 
Tomball, Texas 77375 


Larsen keeps you in 
the driver's seat. 


In today’s marketplace the ability to communicate 
quickly and clearly is critical. 

That's where Larsen means business. 

Larsen offers a full line of Kulglass” Antennas” that 
mount quickly and easily. Their low impedance 
power transfer provides top performance under all 
conditions. 

With Larsen, business never sounded so good. 


LOW IMPEDANCE DESIGN MAKES 
FOR HIGH PERFORMANCE. 


The key to 

Larsen’s high | 

performance 

ies in placing 

the antenna 

rll! as- 

sembly on 

the outside of 

the glass, with 

no cy inside the vehicle. This 

allows a low tt ap power 

transfer through the glass. 

— By utilizing an external 

y, tuning network, the 
Kilglass™ series 
uses full length 

j baal elements 
for peak performance. 

*Larsen Kilglass™ Antennas, 

patent pending 


IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave. PO. Box 1799, Vancouver, WA 98668 206-573-2722. Toll free order line: 1-800-426-1656 


In Washington State 1-800-562-1747, Telex: 15-2813 LARSENELC VANC 


IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 604-872-8517 Toll Free 1-800-663-6734 


Telex: 04-54666 CDN LARSEN VCR 
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overlap from the remaining transmitters 
may produce unacceptable distortion in 
some areas. 

With the multifrequency system, each 
coverage area stands alone. No transmit- 
ter depends on the proper operation of 
another to deliver an acceptable signal 

in its coverage area. 
xX ; (3) Tactical reconfiguration—The 
multifrequency simulcast can be discon- 
nected to give the department access to 
separate radio channels for special 
emergency or tactical operations. 


Audio challenge 

The challenge for the system designer 
was how to mix the dispatcher’s talk-out 
audio for distribution to multiple 
transmitters and how to mix the mobile 
receive audio and redistribute it to the 
multiple transmitters. All this audio 
distribution is necessary to allow users 
on one frequency to hear both sides of 
a conversation that may be occurring on 
Figure 3. Despite delicate balancing requirements and high Insertion loss, resistive another channel. 


bridges are used commonly in audio circults for as many as four ports and with losses Another requirement imposed by the 
as high as 15dB. 


: 28 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 

DTC accessories let you talk where you work. 
In high noise, wearing protective clothing, 

or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 
in the 2-way radio industry. 


DTC iNc. 6A Lyberty Way, Westford, MA 01886 RHS-8 
1-800-233-8639 in Mass (508)692-5434 Noise Cancelling Headset 


(FORMERLY CONTROLONICS CORPORATION) 
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It travels light 
even though it's 
loaded. P 


Introducing the Panasonic Portable 
Cellular Phone. sr 
Pot 


Ai ABCDEF 


Sleek. : - aA 
Sophisticated. ' ote ef “TIS NS 
And small enough to carry in a handbag or l 23458, ats 

a briefcase. (USE) 


In fact,you could call it a portable handset. And it's 
designed to put at your fingertips 
all the features that make it easy 
for you to stay in touch. 

It packs a 40-number memory, 
access to 832 channels, speed- 
dialing, and a help menu that 
guides you through its many other 
features. : 

And just as important, it's 
backed by the Panasonic name, 


which your customers have come to rely on for both 
quality and reliability. 

Your sales efforts are also backed by Panasonic's 

--extensive marketing 

‘support, incluc )- 

S15 oseacon advertising, poir 


81 ABCOEF 


1234567898 
(IN_USE) NW, (ROAM 


Panasonic 


Panasonic Industrial Company 
Telecommunications Division 
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CHANNEL CONFERENCE MATRIX 


TO DISPLAY LOGIC 


Figure 4, The radio channel conferencing system connects each 4-wire circuit to the 
bridge. An unused bridge port connects with a matrix. Under the dispatcher's control, 
any of the four bridges may be connected together. 


department was that each of the four 
geographic patrol areas be served by a 
discrete radio channel. The discrete 
channels had to be configured so they 
could be combined electrically or be 
kept separate from any other channel. 

During periods with high dispatching 
activity, as many as four dispatchers 


would be able to dispatch their respec- 
tive radio channel. As channel activity 
subsided, the number of dispatchers 
could be reduced to three or two, with 
patrol areas combined accordingly. 
Overnight, all four channels would be 
combined under one dispatcher. 

With all channels combined, any 


deputy on any channel would be able to 
speak with any other deputy on any 
other channel, and the dispatcher. 

The first efforts at distributing the 
audio for various multifrequency simul- 
cast configurations involved the use of 
the “‘simul-select” features on the con- 
trol consoles. The feature routes audio 
through communications consoles to 
different radio channels. 

Each of the consoles tested used 
voice-operated transmission (vox). 
Because of the nature of the vox, the 
first word of a transmission was lost 
before all the transmitters activated. If 
the operator hesitated between words, 
the transmitters would unkey, then rekey 
with the next phrase, losing the first 
word once again. 

Units whose modulation was weak or 
whose operators were soft-spoken 
would not activate the vox circuitry at 
all. After expending much time and ef- 
fort, the department concluded that the 
“simul-select’’ approach did not fit the 
sheriff's application. 


(exo =x BATTERY ANALYZER 
<ae=* AND REJUVENATOR 


How To Get 
Your Business On 
The Right Track. 


With a Magnasync Logging Recorder 
System you can have permanent 
voice recording of all your critical 


telecommunication activity, 
automatically. That's why banks, 
law offices, police departments, 
railroads and thousands of other 
businesses all over the world rely on 
trouble-free Magnasync everyday. 
Call today for details. 


The Solution to a 
Common Battery Problem 


= Analyzes four batteries simultaneously 

= Features individual program setting for each battery 

* Doubles as efficient fast-charger 

= Rejuvenates weak batteries by unique recondition method 
= Verifies battery condition to support warranty claims 

= Extends battery life; reduces replacement costs 

= Assures a high level of confidence in rechargeable batteries 


CADEX ELECTRONICS INC, 7418 cm st., Bumaby, 8.¢., Canada VN 3L6 


Specializing in Battery Maintenance Systems Tel: (604) 522-8046 Fax: (604) 522-1867 


1-800-821-8303 


5539 Riverton Avenue + North Hollywood, California 91601 
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This communications test set goes 
from factory to field! 


Pile the battery-operated and light 
weight STABILOCK 4031 into a 
jeep and take it to a mountaintop 
bay station. Its 2 nV RF sensi- 
tivity even allows off-air measure- 
ments! Or take full advantage of 
versatile built-in test routines, 100 
stored pane! setups, and integral 
IEEE-488 interface for factory 
servicing and calibration. 


Schlumberger 


Other features include: 
@ Cellular capability 
@ Duplex demodulator 
@ Off air measurements 
M@ Program storage 
@ Hi-resolution zoom graphics 
@ 1000 MHz spectrum analyzer 


Let our 25 years experience in 
radio communication measure- 
ments make your job alittle easier. 


Circle (63) on Fast Fact Card 


Call today for a demonstration of 
the exciting 4031. 


Schlumberger 
Instruments 


20 North Avenue Burlington, MA 01803 
Telephone: (617) 229-4825 
Toll Free (Outside MA): 1-800-225-5765. 


DECIBEL+ UNIDEN- MAXRAD-RF INDUSTRIES*ALEXANDER BATTER Y*AMPHENOL-ASTRON:AUDIOVOX:BIRD*CELWAVE-CENTURION-COMMUNICATIONS PRODUCTS: 


The right answer turned out to be 
quite simple. Most new telephone 
systems offer call conferencing. With 
this feature, a caller can connect with 
one phone number, then add other 
numbers to the conversation. Some 
equipment provides for as many as 30 
circuits to be connected in a conference 
call. 

The electronic circuitry used by some 


of the more basic units is nothing more 
than a resistive audio bridge. (See 
Figure 2 on page 66.) 

Audio entering the receive leg from 
the left is split electrically. A portion of 
the audio is routed to the 2-wire line, 
then continues clockwise to the trans- 
mitter. But a separate audio path from 
the receiver routes counter-clockwise 
through a compensating or “‘null’”’ net- 


Models OS-7040, left, and OS-7020 


Meet the Goldstar Precision 40 MHz Oscilloscope, Model OS-7040 and 
its sibling, the Model OS-7020. The OS-7040 features a delayed sweep 
feature. The OS-7020 doesn't. But both instruments will 'scope your 
target with Goldstar Precision. They'| do it with high sensitivity and high 
accuracy. And they'll both do it clearly, on their 6" rectangular CRT 


screens, 


Primus has both ‘scopes in stock for same-day shipment to you. Same 
day. Ustoyou. No problem. We guarantee it. We also have Goldstar 
digital multimeters and frequency counters in stock. 


Give us a Call, and well get Goldstar to you. Quickly. And at a 
competitive price. You can be ‘scoping your target before you know it 


... whatever your target is. 


‘We're talking two-way with you. 


iprimus 


ELECTRONICS CORPORATION 
FAX # 815-436-8954 
in Illinois, 800-892-1413 » Nationwide, 800-435-1636 


COMMUNICATION SYSTEMS:CUSHCRAFT-HYPERD YNE-DIGI-COM-GAMBER-JOHNSON-GOLDSTAR+ 


‘Scope your target with 
Goldstar Precision. 


YslTISVD MAYONV-HASVHdA TOd* TOWN *NOLAL-OlGLOFTIYL* Td LsSAVMATSLAIGL SIOIAIO NOLYOINNWAOOF13LY3MOL NHOW-SLITO¥WeNSOTIS-93NVH 
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work and also arrives at the transmitter 
port 180° out of phase. 

The net result is that receive audio is 
passed to the 2-wire line, but not to the 
transmitter. Audio entering the 2-wire 
line is split and routed between the 
transmitter and receiver. But because 
the receiver side is isolated by an 
amplifier, audio cannot follow this 
route, and it does not appear in the 
receiver side. 

The remaining audio appears at the 
transmitter port and is routed to further 
amplification and processing. Resistive 
hybrids work well, but the biggest disad- 
vantage of the resistive bridge is that it 
must be balanced perfectly to maintain 
high isolation. Moreover, it suffers from 
high insertion loss. Even with these 
disadvantages, resistive bridges are used 
commonly in audio circuits. Bridges 
with as many as four ports and losses 
as high as I5dB are common. (See 
Figure 3 on page 68.) 


Active bridge 

With today’s modern units, high in- 
sertion losses and requirements for 
perfect balance for maximum isolation 
have been overcome. For example, the 
Tellabs 4446 active bridge module was 
designed specifically for conference call 
applications. It offers selectable inser- 
tion losses of OdB, —16dB or —23dB. 
With the active output amplifier, input 
or output terminations no longer are 
critical. In fact, it is unecessary to ter- 
minate unused ports. Lack of termina- 
tion does not upset the bridge balance. 
Transbridge loss (input to output) re- 
mains at 90dB. 

Using the Tellabs 4446 equipment as 
the heart of the system, the department 
designed a radio channel conferencing 
system. Because all the radio channels 
were controlled remotely through the 
county’s microwave system, all trans- 
mission and reception to and from the 
sites was carried by a 4-wire circuit, 
which matched exactly the requirements 
of the conferencing units. (See Figure 
4 on page 70.) 

With each 4-wire radio channel con- 
nected to the bridge, an unused port was 
brought out of the bridge and run to a 
matrix. The matrix, controlled by the 
dispatcher, allows any of the four 
bridges to be connected together. The 
result: In a two-channel conference 
mode, audio appearing on one radio 


Out in front. 


Right up front is where you 
put the tough, the strong, the 
ready-for-anything. 

Meet Standard’s new 
HX340 8-channel handheld. 

Available in VHF and UHF, 
the HX340 is based on rug- 
ged surface-mount technol- 
ogy for full microprocessor 
control, light weight and 
unsurpassed reliability. It’s 
MilSpec 810D. It’s intrin- 
sically safe. It’s field program- 
mable. It’s tough. 

But that’s not all. 

A versatile Repeat/Simplex 
switch enables the unit to 
transmit and receive on dif- 


ferent frequencies, effec- 
tively increasing channel 
Capacity to 16 (16 transmit, 8 
receive). The switch, stan- 
dard on UHF and optional on 
VHF models, also permits the 
HX340 to be used with either 
a repeater or unit-to-unit ina 
simplex, talk-around mode. 

With built-in tone signal- 
ling, the HX340 is compatible 
with all 38 EIA standard 
CTCSS tones; if you need 
wide-band capability, the 
HX340 permits operation 
over the entire frequency 
range of the radio. 

All in all, the HX340 is a 


worthy addition to Stan- 
dard’s fine line of quality 
handhelds which includes 
the high-tech HX400 Series 
and the economical HX320. 

Get the full story. Visit your 
nearby Standard radio dealer. 


6s Standard 


Communications 


P.O. Box 92151 

Los Angeles, CA 90009-2151 
Telephone: (213) 532-5300 
Represented in Canada by: 


Cardon Communications, Hamilton, Ontario 
(416) 527-1040 
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channel is routed to the dispatcher and 
to the second radio channel. In a three- 
channel conference mode, audio is 
routed to the dispatcher and to the sec- 
ond and third channels. The four- 
channel confererence mode is attained 
similarly. 

So simple was the installation, once 
the equipment was found and the design 
completed, that the radio channels were 
not even taken out of service during 
installation. 

Each radio patrol area was given a 
number code. Now it is possible when 
required to meet emergency, staffing or 
technical demands to rearrange the com- 
munication system for one to four 
dispatchers, each transmitting to the 
dispatcher’s own area and one dis- 
patcher transmitting simultaneously to 
all four patrol areas. It also is possible 
to reconfigure for any intermediate 
combination. 

Because the department refers to each 
patrol area by color code as an opera- 
tional aid to the dispatcher, a display 


panel was built to indicate with colored 
lights the conferencing unit's 
configuration. 

The logic and contro] equipment is 
prototype, but it has worked excep- 
tionally well with the commercial equip- 


Each radio patrol area 
was given a number 
code. 


QO ee eee 
ment. Its users like the results. From an 
operational perspective, the deputy in 
the field no longer has to switch from 
channel to channel as dispatcher shifts 
change. The deputy remains on one 
radio channel that has been optimized 
for the best coverage of the patrol area. 
As dispatching workloads change, patrol 
areas can be added together or split 


apart as necessary to balance the 
workload, with the touch of a button. 


Sophisticated electronics 

The radio channel conferencing tech- 
nique was developed using sophisti- 
cated, state-of-the-art electronics. Like 
the single-frequency simulcast, it re- 
quired considerable support equipment 
in the form of microwave, satellite voting 
receivers and multiple transmitter sites. 

Also like simulcast, it is technically 
complex. It offers the advantage of not 
requiring constant attention that a 
single-frequency simulcast system re- 
quires. It allows the user the flexibility 
to restructure the system, 

The county government is pleased 
with the performance of the channel 
conferencing system—advantages far 
outweigh disadvantages. Faced with 
upgrading its communications system, 
and faced with the potentially high cost 
of single-frequency simulcast, the coun- 
ty found the channel conferencing net- 
work a practical alternative. ah 
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complete line: 


local dealer. 


Circle (66) on Fast Fact Card 


RADIOS 


OISE has always been a problem for effective 

communication with two-way radios. David Clark 
Company's Noise Attenuating Communication Headsets 
provide maximum hearing protection with comfort and clear 
isolated reception. Superior noise canceling microphones 
provide clear transmission at normal voice levels. 


Expand the use of your two-way radios. Choose from our 


® Noise Attenuating Headsets for All Applications 
® Push-lo-Talk Adapters for Portable and Mobile Radios 
® VOX (Voice Activated) Systems with Boom Mounted 
Microphone or Throat Microphone 
No Radio Modifications Required. 


Please contact us for FREE LITERATURE and the name of your 


INCORPORATED 


Cs ‘Davia Clark comeany 


360 Franklin St, Box 15054, Worcester, MA 01615-0054 
Phone: (508) 756-6216 © Telex: 920482 © FAX: (508) 753-5827 


MODEL 48-58 


MODEL 488 REPEATER MANAGER ®B 


Gu Since Zetron manufactures REPEATER TONE PANELS that have a built in PHONE PATCH, when does it make 
sense to allow telephone interconnect on 4 community repeater system? 


if your goal is like that of most community repeater operators, then you want to MAXIMIZE REVENUE by having 
our systems fully joaded. However, this can be difficult in areas with a small customer base or where there is 
fierce competition. In these situations, adding phone patch capability is a good way to increase the number of 


customers and system revenue. 


Uo If it makes sense to add a phone patch to my community repeater, what's the best way to do it? 


that's INTEGRATED, where both the phone patch and the repeater tone panel are in one. You can 
things this way that you can't do if you ty using separate panels and phone patches. For example, 
i igi as the ANI sequence to SIMPLIFY USER OPERATION. This 

is FREEDOM FROM 


nly one user for the 


duration of each conversation. 
two separate boxes from different vendors with no documental 


With an integrated unit like the Zetron Model 48B Repeater Manager, do I lose any capabilities? 


ability than any other way. The Model 48B Repeater Manager delivers both a full featured 
full featured repeater pane in one package. Phone patch capabilities include multiple phone 


calling formats, ANI capabilities, remote pro: and biting information. Th 
repeater panel delivers high performance Tone - CTCSS and DCS enc e/decode 


e 
ong with Morse Code ID, 
airtime billing, and remote programming capability. 


Model 48B Repeater Manager 
e Complete Tone Panel and Phone Patch in One 


e Unmatched System Flexiblity 
e High Performance ToneLock CTCSS and DCS Decode 


e Selective Calling Options and DTMF ANI 
e Remote Programming and Billing information Retrieval 


IF A PHONE PATCH MAKES SENSE FOR YOUR REPEATER SYSTEM, CALL OR 
WRITE ZETRON FOR MORE INFORMATION TODAY. 


ZETRON 


( ) = ns * 
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Telocator Spring 
International Convention 


Telocator launches its first interna- 
tional convention May 3-5 at the Orange 
County Convention/Civic Center in 
Orlando, FL. Telocator is a trade 
association of mobile telephone and 
radiopaging system operators. A 
telephone call to 202-467-4781 will 
bring you registration materials and in- 
formation from the association's head- 
quarters in Washington, DC. 

For help in making your plans, refer 
to the boxed information for show times 
and “Session Guide™ on page 78. 

The theme, “The Worldwide Reach 
of Mobile Communications,” ts 
reflected by 4 session track focused on 
opportunities for American mobile 
communications in foreign markets. 
Richard Gephardt (D-MO), a leading 
congressional proponent of a strong 


American trade posture, will keynote 
the international track and then 
moderate a panel discussion on market 
opportunities arising from climination 
of all internal European trade barriers 
in 1992. 

The overall keynote convention ad- 
dress will be delivered by Richard Kir- 
by, director of the ITU's International 
Radio Consultative Committee (CCIR) 
in Geneva. 

Two special sessions will feature im- 
portant topics in mobile communica- 
tions: state efforts in interconnection and 
cellular RSAs. 

The closing luncheon is sect for Fri- 
day, May 5, at 2 p.m.; the identity of the 
keynote speaker was not available at 
press time. 


Event: Telocator Spring International Convention 


Dates: May 3-5 


Location: Orange County Convention/Civic Center 


City: Orlando, FL 


Number of Exhibitors: 100 
Projected Attendance: 2,000 


Exhibit Hours: Wednesday, May 3, noon to 5 p.m. 
Thursday, May 4, noon to 6 p.m. 
Friday, May 5, 9 a.m. to noon 
Seminar Schedule: Wednesday, May 3, 9 a.m. to noon 
Thursday, May 4, 8 a.m. to noon 
Friday, May 5, 8 a.m. to 2 p.m. 
Registration/Hotel Information: 202-467-4781 
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Penetrator: 


(Pen’9-tra ‘tor) 


1. Rated “‘R’’? 
2. Rust Preventive? 
3. An Antenna? 


If you picked #3, you picked 
the winner. Celwave named it 
the Penetrator because it voids 
nulls, nulls voids and wipes out 
interference. 


If it looks familiar, it should. It's 
the proven Bogner design that 
provides commercial broadcast 
quality in cellular, mobile and 
paging operations. 

Now it's available from Celwave. 
Only from Celwave. 

These patented, UHF and 800/ 
900 MHz land mobile base 
station antennas are as big 
and ugly as ever. But they per- 
form like a dream. Always have. 


— 
= 
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CELWAVE 


Always will. Their array of side- 
fed dipoles maximize pattern 
and impedance bandwidth, 
providing high gain, heavy null 
fill and variable beam tilt. 

The Penetrator gives Celwave a 
very big advantage in customiz- 
ing solutions to your antenna 
site problems. From the very 
top to the very bottom and 
everywhere in between. 


For more information call or 
write: CELWAVE, Route 79, 
Marlboro, NJ 07746. Toll free 
1-800-321-4700. In New Jersey 
201-462-1880. 

Telex: 4944313 CEL NJ. 


GSA# GSOOK88AGS0718 
Visit us at IMCE, Booth #220, 
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Session Guide 


Orange County 
Center 
TIME ROOM TOPIC 
9-9:30 a.m. Association Business— 
State of the Association 


Wednesday, | 9:30-10:30 a.m. Featured speaker: Richard Kirby, 
May 3 director of the CCIR 


State Efforts in Interconnection 


RSA Update 
Meet the FCC 
Digital Cordles Telephones: The Prospects 


Pan European Paging 
Financial Strategies of Mergers 


Building Repeat Business Through 
Service Excellence 
10:45 a.m.-noon Applying Foreign Mobilcom Practices 
to the U.S. 


10:45-noon 


Taking U.S. Telecommunications 
Expertise Abroad 

Optimizing an Acquisition: Tax and 
Depreciation Issues 

Quality of Service: New Applications 

Farewell Luncheon and Keynote Address 


9-10:30 a.m. 


10:45 a.m.-noon 


78 Mobile Radio Technology April 1989 


Get if in writing 
over the radio. 


Affordable is the key word... Henry 
proudly offers this ultra-small, mobile- 
mount, data recorder for under $600.00! 

The AR 1200 digital data receiver 
instantly receives, stores and/or prints 
messages typed into a personal computer 
and sent from the base station radio. In 
addition, you can add a lap-top computer to 
the mobile unit and create a two-way data 
system (base to mobile to base). 

Messages can be addressed to a 
specific mobile unit and privacy is afforded € 
by message encryption capabilities. 

Printer accommodates 40 characters 


er line. The unit is easy to use, and no : 5 : 
taining is necessary. , Over a hale century of reliability in communications. 


The AR 1200 is compact, easily 
installed and very affordable. Case 
measures 814" x 4%" x 244 


Phone TOLL-FREE for complete 2050 S. Bundy Dr., Los Angeles, CA 90025 
information. Toll free 1-800-877-7979; FAX 1-213-826-7790 


Circle (69) on Fast Fact Card 


Repeater mod combines 
tone and digital squelch 


Overlaying CTCSS tone boards on a digital coded squelch repeater 
system combines the two squelch control systems and lets the customer 
use both kinds of radios at any time. 


By Rod Wheeler 


Hasn’t everyone in the two-way 
radio business faced a challenge 
with digitally coded squelch (DCS) 
systems? Even though not all radios 
offer DCS as a squelch option, the 
lack of the squelch option might be 
a blessing in disguise. 

A little more than a year ago, a 
customer asked to buy portable 
transceivers to add to a system with 
other portables, equipped with 


Wheeler owns The Radio Shop in Diamond 
Bar; works as an RF technician at Disneyland 
in Anaheim; and serves as chief engineer of 
KSAK-FM in Walnut, CA. 


DCS, already in service. He wanted 
20 radios. 

The customer’s company has its 
own repeater. The system’s portables 
have four different selectable 
squelch codes on the same RF 
channel. One DCS code is hard 
enough, but four? 

The company’s operation is 
divided into four areas—security, 
maintenance, custodial and 
grounds—each with a separate code 
on the same RF channel and each 
with the capability of simplex 
operation (talkaround) on the 
repeater output frequency without a 
coded squelch. 

The customer wanted to replace 


the current portables, which as new 
units sold for more than $2,000 
each, with smaller, less expensive 
units. But only one of my suppliers 
offered units with DCS then, and 
none had the capacity for four 
codes. 

You might think the solution 
would be to change the customer’s 
repeater to operate with continuous 
tone-coded squelch system (CTCSS) 
and to do away with DCS. That 
would not work because the customer 
wanted to keep the older portables 
operating until they become too 
expensive to repair. And newer port- 
ables must communicate with the old 
portables on all four DCS codes. 


Figure 1, AP-1 carrier board schematic shows where to make the connections described in the text. On the TSU-32 units (not 
shown) AF output and AF input points are connected with the repeater’s transmit and receive audio path. 
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THE QUINTRON PHILOSOPHY | 


Success 


The Quintron staff of simulcast 
experts and system specialists is 
totally dedicated to providing 
superior service and support for 
our products and our customers. 
Our goal is to put you out front 
cost-effectively and keep you 
there competitively. 

It starts with pre-purchase con- 
sultation to assure optimum 
coverage and efficient operation. 
We can provide optimization 
assistance to make sure your sys- 
tem operates correctly from day 
one. And our in-house or on-site 
training programs equip your 


personnel with the technical 
knowledge they need to properly 
operate and maintain your 
Quintron system. 

Technical service and after-sale 
support are available to you 24 
hours a day, 365 days a year with 
our toll-free service hotline. 
Emergency parts are routinely 
shipped within 24 hours to mini- 
mize costly downtime. And now, 
with a Quintron maintenance con- 
tract, authorized local service is 
available from our expanding net- 
work of service shops. It all adds 
up to a dedication to your success. 


is built on service 


At Quintron, your satisfaction 
is the benchmark by which we 
judge our performance. 


QUINTRON and you... 
The partnership for success 
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c Quintron 
CORPORATION 


One Quintron Way P.O. Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 


In Canada: LeBlanc & Royle Telcom, Inc. 
514 Chartwell Road 

Oakville, Ontario L6J 5C5 

(416) 844-1242 


UINTRON 


Here is how the AP-1 carrier board looks with the hard wire connections made as 
diagrammed in Figure 1 and with the four TSU-32 tone boards installed. 


If one system has some portables 
with DCS and others with CTCSS 
and all units must work at the same 
time, then the repeater must 
transmit both DCS codes and 
CTCSS tones at the same time. The 
repeater never decodes more than 
one code or tone at a time. All it 
must do is encode and transmit both 
types of codes simultaneously 
whenever the repeater is in use. 

To accomplish this task, the 
Communications Specialists AP-] 
carrier board (designed for use in a 
General Electric MaAstr repeater) 
with four TSU-32 encoder-decoders 
is used. The board encodes and 
decodes CTCSS tones; connects 
with the customer’s repeater input 
and output; fillers tone for the 
repeater; and visually indicates DCS 
and CTCSS code operation. 


Board installation 
The AP-! board is connected as 
shown in Figure 1 on page 80. 
Normal 12Vdc is supplied to the 


Servicing the bottom radio? 
No problem. 


StackMaster 


Multiple Unit Mobile Radio Mount 


® Each unitis supported inde- 
pendently and can be re- 


SOCRATCHLESS 


MAG 


moved or installed without 
dismantling the stack 


Over-the-seat mounting 
swivels, tilts, or shifts posi- 
tion for best visibility and 
access to controls. 


Solid, heavy-gauge frame 
does not require dash- 
board bracing, preserving 
vehicle resale value. 


STACKMASTER fits any ve- 
hicle or complement of equip- 
ment. Two and 4-unit vari- 
ations are available. Easy in- 
stallation 


Find out more about STACK MASTER today, CALL TOLL 
FREE 1-800-456-6868. 


GeamMser-cdOormsoanm 


2495 PanAm Blvd. 
Elk Grove, IL 60007 
(312)595-3933 

FAX: (312)595-3951 


Finally, an end to the age-old problem of scratches 
on your customer's car. Ournew rubber boot 
prevents damage to the vehicle's finish that 
occurs from an unprotected magnetic mount. 


Available in 3" mags. 

Tight fit and weather sealed. 

Prevents water leakage and corrosion 
Material is an EPDM rubber blend. 
Available for same day shipment 


RG *16"° 


— 


For Froecatalog and price listcall: 


(800)323-9122 


[)) 


State of the Art Antennas MADE IN U.S.A 
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board. An audio highpass filter 
from one of the TSU-32 units is in- 
serted into the audio lead between 
the repeater’s receiver and transmit- 
ter to prevent received CTCSS tones 
from interfering with tones 
generated by the TSU-32 units. 
AP-1| tone output connects to the 
transmitter’s tone input. The AP-1’s 
relay or Q8 controls the repeater 


The system worked so 
well it was hard to 
believe. 


transmitter through a connection to 
the repeater’s push-to-talk (PTT) 
line. The repeater receiver’s 
discriminator output is fed to the 
AP-1 board’s decode input. 

Tones are selected as follows: 
Four points on the AP-1 are marked 
ouT 1 On each of the TSU-32 units. 
Each out 1 point serves two 
purposes. 

(1) The point is the input from the 
repeater’s DCS decoder output. 
When a DCS code is received, the 
corresponding out 1 is pulled low, 
activating the TSU-32 and causing it 
to transmit a CTCSS tone. The out 
1 also keys the transmitter that 
already is generating its own DCS 
code. In this way, both the CTCSS 
tones and DCS codes are sent. 

(2) When a CTCSS tone is re- 
ceived, the out 1 that corresponds 
to that tone is pulled to ground. 
That activates the RPT TX PTT 
switch, causing the transmitter to 
transmit and send a CTCSS tone. It 
also activates the repeater’s internal 
DCS encoder, so both codes are 
sent. 

Light emitting diodes (LEDs) on 


the AP-1 indicate which tones are in 
use. Push-buttons on the AP-1! pro- 
vide an easy test function. 

The system worked so well it was 
hard to believe. Now a word of cau- 
tion: Use the higher CTCSS tones, 
beginning with 250.3Hz and work- 
ing down if more than one tone is 
required. Communications Special- 
ists can supply the TSU-32s for 


operation on any of the 38 standard 
tones at no extra cost by replacing 
the crystal, if requested. The com- 
bined tone level results in an RF car- 
rier deviation greater than normally 
is used for tone signaling, about 
1.25kHz, so set the voice modu- 
lation level so the deviation during 
voice communication does not ex- 
ceed 5kHz. 


@ Terminal-to-Terminal 


Communication 
®@ Call Dispatch 
@ Status Monitoring 


® Report/Statistics Generation 


@ Interface With: 


@ Computer-Aided Dispatch 
@® Automatic Vehicle Locators 


Visit us at IMCE, Booth #1374, 


RF-801 


407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 


Mobile 
Data 


RF MILLIVOLTER™ 


!/ (703) 359-6100 


adron Incorporated 

9990 Lee Highway 

Fairfax, Virginia 22030 
Dealer Inquiries Welcome 
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20kHz to 1.5GHz 
300 Microvoits to 100V 
Circuit Loading<2 pF 

$750 complete w/probe 


HELPER INSTRUMENTS COMPANY 
P.O. Box 3628 
Indialantic, Florida 32903 USA 
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How to avoid 
FCC violation notices 


Interference to public safety communications draws FCC enforcement action 
fast. Investigation of spurious-emission interference and allegations of 
‘paper loading’ on trunked systems are top priorities. 


Self-inspection 


The FCC private radio bureau suggests land mobile radio licensees regularly 
check: 


() Frequency—Verity that frequencies in use match the frequencies identified 


on the license. Adjust each transmitter’s carrier frequency to be within the 
percentage of the assigned frequency shown In Section 90.213 of the rules. 


Location—Verlfy that base station, control station, wireline control points, 
mobile relay (repeater) and other fixed station locations match the locations 
shown on the license. Most common violation: Licensed geographic coor- 
dinates do not correspond with actual fixed station locations. 


Antenna height—Verify that the antenna height matches the height specifled 
on the license. Most common violation: On a shared tower, the antenna |s 
Installed at a height that differs from the licensed height. 


| Transmitter power—Measure the transmitter output power or calculate the 
effective radiated power at the antenna to be sure they do not exceed the 
power limit shown on the license. 


Bandwidth—Measure the transmitter's bandwidth and spurious emissions 
to verify that they do not exceed limits shown in Section 90.209 of the rules. 


Qualified technicians—Employ qualified technicians to carry out transmit- 
ter service and maintenance, 


O) Identification—|dentify your station as spelled out in Section 90.425 of the 


rules. 


() Short transmissions—Keep your communications as short as practicable. 


C 


) Harmtul interference—To avold harmful interference, take reasonable precau- 
tlons, Including monitoring the frequency for communications In progress 
before transmitting. 


Reports—Be sure your reports to the FCC on construction or loading as 
required by the rules or the terms of your authorization are accurate and 
filed on time. 


Licensees who regularly check these 10 items reduce their chances of receiv- 


ing 


a rule violation notice from the FCC. 
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By Don Bishop 
Editorial Director 


One of the FCC’s top objectives in 
regulating private land mobile radio 
communications is controlling interfer- 
ence. Interference control benefits all 
radio users: An interference-free chan- 
nel offers better coverage, faster access 
and clearer communications. 

The federal agency sometimes in- 
spects land mobile radio systems for 
compliance with its rules to ensure non- 
interference with other users. Its current 
budget restricts such inspections most- 
ly to responses from complaints 
received. 

With FCC inspections at a minimum, 
the commission's Private Radio Bureau 
recommends licensees inspect their own 
stations. A list of items to inspect ap- 
pears in a box at the left. 

We talked with Jeff Young, an on- 
scene enforcement specialist who works 
in the FCC Field Operations Bureau's 
Investigations and Inspections branch, 
about the self-inspection program. He 
elaborated on the 10-point program: 

© Frequency—“Off-frequency opera- 
tion is not as common today as com- 
pared to 10 or 15 years ago,” he said, 
“although it is still a fairly commonly 
cited violation. We consider it impor- 
tant because off-frequency operation is 
likely to cause interference to adjacent 
channels.” 

Young said the problem has eased 
because transmitters with oscillators 
compensated for temperature changes 
and controlled by frequency 
synthesizers—common features in many 
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THE ONLY SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


POSITRON has the only system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


© Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You: enjoy: faster:access to features, 
because everything’s at your finger- 
tips, in one easy-to-operate unit! 


( More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 


2 Highly versatile! 


Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments suchas: * Queue 1 to 4 * Instant 
transmit * Speed dial ¢ Take over dis- 
patcher Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


0 Highly reliable! 


This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 
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O E9-1-1 

Suppliers of E 9-1-1 Emergency 
systems and products. 

For further information, write or call: 


Be POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


Offices: New York, Chicago, Los Angeles, Toronto 


transmitters currently manufactured— 
are relatively stable. 


Incorrect coordinates 

© Location—Several causes may be at 
the root of a fixed station being operated 
at the ‘‘wrong”’ location, i.e., 
somewhere other than that specified in 
the station license. 

“Often, the discrepancy stems from 
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the license application,” Young said. 
“The geographic coordinates specified 
by the applicant may be incorrect for the 
actual location where the applicant in- 
tends to build.” 

He said the FCC often finds out only 
when it responds to an interference 
complaint. Interference may result 
because the frequency coordinator 
generally selects the best frequency for 


RSTO 


PERFORMANCE 


JEFA provides a full range of services from system 
conception through continuous aiienanos ¢ support. 
Stop the communications confusion and let JEFA's 
expertise show you a practical, cost effective package 
of services specifically geared to meet your individual 
needs. We'll take you Amer each step, from planning 
to installation and beyond. 


@ Feasibility Studies 


@ System Installation 
@ Program Management 


@ Frequency Engineering Maintenance Planning 


@ System Diagnostics 


Our quality performance 
is all the proof you need! 


1825 E. Plano Parkway, Suite 280 Plano, TX 75074 (214) 424-5680 
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ADD WIRELESS DATA COMMUNICATIONS 
CAPABILITIES TO YOUR PRODUCTS 


Contact PacComm for information on our full line of Packet 


Controllers and RF Equipment. 


- Complete, low power units as small as 2” x 3” 


- Agressive OEM/VAR pricing 
- System integration support available 


PacComm WIRELESS DATA SYSTEMS, INC. 
3652 WEST CYPRESS STREET 
TAMPA, FLORIDA 33607-4916 
(813) 875-6417 * FAX (813) 872-8696 
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minimum interference based on the ap- 
plication, but the licensee builds the sta- 
tion in another location where the fre- 
quency may not be favorable. “When 
that happens it must be straightened 
out,” Young said. 

Straightening out the interference may 
involve station modifications at the 
licensee's expense. So specifying the 
correct coordinates in the first place is 
the best policy. But if you were to find 
today that your licensed coordinates do 
not correspond with your station loca- 
tions, a correction may involve only 
paperwork. After an interference com- 
plaint results in an FCC inspection, 
more expensive corrective action may 
be required. 

“There may be hundreds or even 
thousands of stations built elsewhere 
than locations specified in their 
licenses,” Young said. “Until they cause 
a problem, they are not likely to be 
discovered.” 


Shared towers 

* Antenna height—Young said the 
FCC quite often finds antennas mounted 
at heights that differ from heights listed 
in station licenses, “often where a lot of 
antennas share a common supporting 
structure.” 

A possible reason is that tower space 
availability changes between the time 
the license application is filed and the 
time the license is granted. The site 
manager assigns another space, but the 
licensee does not request a modified 
license from the FCC. 

© Transmitter power—‘‘Although a 
licensee who uses more power than the 
license authorizes may cause in- 
terference, Young said, “overpower is 
less likely to cause interference than an 
antenna installed higher than authorized 
or a station built somewhere other than 
where the license specifies.” 

He said higher power increases range, 
but it is not a linear relationship: twice 
the power delivers much less than twice 
the range. ‘‘But we hold licensees to 
their authorized power and we will 
penalize them and fine them if the power 
they use exceeds the licensed power,” he 
warned. Overpowered operation can 
create a variety of problems for other 
co-located radio systems or audio 
devices. 

“Location, antenna height and power 
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leasing company 


simply fits better. 


It’s us, Lease Acceptance 
Corporation. We made our 
name in telecommunications, 
and we know what works for 
mobile radio. 

Leasing is a selling tool, 
but we don’t buy the idea that 
“one size fits all.” Lease Accept- 
ance installs leasing programs 
like you install radios, one 
customer at a time. 

Our contracts for radios are 
custom-made for your business 
in your market. Since we're so 
flexible, Lease Acceptance is ff, 
more responsive to the 
changing needs of buyer 
and seller. 

Lease Acceptance 
Corporation can han- 
dle credit checks and 
collections. And once 


a lease is approved, 
you're “out of 
the loop.” 
We process 
leases in 24 
hours or less, so 
your customers 
get their radios 
sooner. We pay 
your invoices just 
as fast, so you get 
your money quicker. 
And our custom-fitted leasing 
programs even include options like 
insurance, if you like. 

Leasing is the logical choice for your 
customers, and Lease Acceptance 
Corporation is the logical choice for 
you: Innovative programs, competi- 
tive rates, superior service. 

You know it’s easier working with 
the right tools. 


LEASE 
ACCEPTANCE 
CORPORATION 


30955 Northwestern Highway » Farmington 
Hills, MI 48018 ¢ 1-(800)-624-5577 
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are the main factors that frequency coor- 
dinators use in recommending the best 
frequency for the FCC to assign for 
minimum interference,” Young said. “Tf 
what is built differs from what has been 
authorized, it is more likely that in- 
terference will result.” 


Spurious emissions 
® Bandwidth—The most complex 


technical problem the regulatory agen- 
cy faces in resolving land mobile radio 
interference complaints involves 
spurious emissions, also called spurs. 

One form of spur is signals the 
transmitter emits on frequencies other 
than the authorized carrier frequency 
and outside the bandwidth authorized 
for modulation products. 

“If a transmitter spur falls on some- 


Batteries shown are 
available from NCE 
All components 


NCE PL19D413522G4A NCE P4463 NCE P5860 
GE PL190413522G4 Motorola NLN4463. 60-5742E01 Motorola NLN5860, 60-5201E05 
PE Series MTSO0 Senes Replacement for NLN8835 


Battery inserts are available for select models such as ICOM, 
POWER Rechargeable Battery Packs and others. Send us 
your dead RCA, REPCO, E.F. JOHNSON, GE, MOTOROLA, 
PHYSIO-CONTROL LP5 monitor/defibrillator or other brands 
of batteries for conversion to a fully repairable design. 


Call or mail your order directly to our established sales office. 


NCE 


400 Gateway Bivd. 


Burnsville, MN 55337-2559 


Mn: (612) 890-1360. 


Out of State: (800) 328-3773. 


Fax: (612) 894-3899. 


Save money without sacrificing quality. . . 


Completely repairable, 


all new nickel-cadmium 
battery packs 


are new—flactory approved. 


Eliminate unnecessary battery purchases. 


RePak the cells in your nicke| cadmium battery pack and save 
up to 50% off the original equipment manufacturer's price. 


Replace only what you need. The battery housing, cover and 
internal battery insert for the Motorola P5860 and GE PE PY 
series are sold separately or as a complete unit. Individual cells 
can be replaced on the Motorola MT 500/HT 220 Series. 


All NCE parts and components are brand NEW factory tested 
and approved. Damaged cases and components can be 
replaced without throwing away the complete unit. This 
increases the operating lifetime of your battery. It helps you 
maintain power inventory reserve and saves you money by 

4 eliminating unnecessary new battery purchases. 


National Custom Enterprises, Inc. 


MX 300 Senes 


We will be more than happy lo meet any cam- 
petitive price on any battery of equal quality and 
innovative design. Please forward a copy ot 
your quotation for our review 
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one else's channel, the offender will not 
necessarily know what is causing the 
problem,” Young said. Checking the 
transmitter with test equipment, such as 
a spectrum analyzer, can reveal spurs 
before the FCC comes calling in 
response to an interference complaint. 

“We are called upon to resolve 
spurious emission interference more 
than perhaps any other kind,” Young 
said, “because it requires the most 
technical expertise. Modulation on the 
spur may be unintelligible and the vic- 
tim may be unable to identify the 
source.” 

Spurs may be rebroadcast by passive 
devices, such as rain gutters or aban- 
doned radio towers. When that 
phenomenon is part of the problem, the 
investigator may have to use direction- 
finding equipment to trace the source. 

Other spurs may be generated by a 
complex mixing of signals from many 
Stations. The mixing may occur in 
transmitters, receivers and passive 
devices. Spurious emissions generated 
within the transmitting equipment often 
are called intermodulation interference, 
or intermod. Intermod is difficult to 
trace to its multiple sources because all 
components of the spur must be 
operating simultaneously for the offend- 
ing spur to occur. “They may not all be 
operating when we get to the site,” 
Young said. 

Another difficult spurious-emission 
problem Young identified involves land 
mobile radio and high-power broadcast 
stations operated in the same area. “The 
broadcast transmitter may meet 
technical requirements for suppressing 
spurious emissions to a certain level,” 
he said, “‘but that level still may be high 
enough to interfere with land mobile 
receivers. Antenna sites with broadcast 
and land mobile equipment quite often 
are the biggest headaches. But broad- 
casters and radio communications 
system operators often want the same 
sites because of coverage requirements.” 


Expert help 

* Qualified technicians—‘We have 
not made a thorough study of whether 
technical violations result from poorly 
designed equipment or from operator 
deficiencies,’ Young said. “But I 
suspect more violations result from lack 
of proper maintenance and adjustment.” 
He said most transmitting equipment 


A Better Way 


One Source With All The Resources. 


Now when you want to buy 2-way, you only 
have to look one way. Look to Uniden. 

Because Uniden offers a complete and ver- 
satile line of components. Everything from hand- 
helds to repeaters, crystal to synthesized, low 
band to 900 MHz, standard or custom. All fully 
integrated by band. 

Every Uniden unit is engineered to deliver 
top-of-the-line performance, too. 

Performance that comes from over twenty 
years of experience. Performance that businesses 
and emergency personnel depend on throughout 
the world. And performance that’s backed by 


The Choice of Professional 
Golfer Jack Nicklaus. 
©1988, Uniden Corporation of America 
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one of the strongest dealer networks in the 
industry. 

Another reason to look to Uniden is because 
we look ahead. 

We're already expanding 2-way systems far 
beyond expectations with voice data transmis- 
sions and multi-region networking. But this is 
only the beginning, and with our expertise, 
there’s no end in sight. 

Choose a better way in 2-way, Uniden 
Commercial Communications. Al] the equipment 
you need today. All the technology you'll need 
tomorrow. 
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Certificates of technical competence and memberships in professional associations 
help to Identify technicians who may be qualified to carry out transmitter service and 
maintenance. 


must be type accepted, and therefore the 
manufacturer must meet certain stan- 
dards prior to marketing the product. 

“Nevertheless, if we see a trend in- 
dicating that a particular brand of equip- 
ment causes interference problems, we 
pass that information to our laboratory 
for study.” 

Young said that deviations from 
technical standards set forth on the 
license are more likely to result from 
equipment aging and lack of 
maintenance. With the use of solid-state 
equipment, even degeneration with ag- 
ing has been brought under control to 
a certain extent. “Solid-state equipment 
does not generate as much damaging 
heat,” he said. 

® Station identification—‘Failure to 
give station identification does not in 
itself represent a major problem,” 
Young said. “But in conjunction with an 
interference problem, it becomes more 
serious. If the user does not provide the 
required station identification an- 
nouncements, we may have to use 


Would you trust your business to a two-way radio technician who 
wasn't certified? 
NABER’s Technician Certification Program assures employers and 

stomers that technicians have the skill, knowledge and competence 


National Association of Business and Educational Radio 
1501 Duke Street ® Alexandria, VA 22314 © 800/759-0300 
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ASTRON 


CORPORATION 


MODEL VS-S0M 


MODEL AM-35M 
RS-A SERIES 


MODEL RS-7A 


MODEL VS-35M 


9 Autry 
Irvine, CA 92718 


(714) 458-7277 ASTRON POWER SUPPLIES 


© HEAVY DUTY ¢ HIGH QUALITY * RUGGED » RELIABLE 

RS, RM and ¥S SERIES © THREE CONDUCTOR POWER CORD 
SPECIAL FEATURES ® ONE YEAR WARRANTY « MADE IN U.S.A. 
SOLID STATE ELECTRONICALLY REGULATED PERFORMANCE SPECIFICATIONS 
® FOLD-BACK CURRENT LIMITING Protects Power Supply  ® INPUT VOLTAGE: 105 - 125 VAC 

from excessive Current & continuous shorted output ®@ OUTPUT VOLTAGE: 13.8 VOC + 0.05 volts 
® CROWBAR OVER VOLTAGE PROTECTION on all Models {Internally Adjustable: 11-15 VDC) 

except RS-4A, AS-5A_ @ RIPPLE: Less than Sm peak to peak (full load 
® MAINTAIN REGULATION & LOW RIPPLE at low line & low line) 


input Voltage. ® Also available with 220 VAC Input 
@ HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE Voltage 


19” X 5% RACK MOUNT POWER SUPPLIES 
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RM-35A 25 35 5¥% x 19x 12% 
RM-50A 37 5% x 19x 12% 
© Separate Volt and Amp Meters 

RM-35 M 25 
RM-50 M 


Shipping 
Wt. (Ibs.) 
16 


38 
50 


5% x 19 x 12% 
5¥% x 19 x 12% 
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@ Switchable volt and Amp meter 
RS-12M 9 
@ Separate volt Amp meters 


4x Bx 


16 
25 
37 


5x9x 10%e 
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6x13%x 11 


RS-35M 
RS-SO0M 


© Separate Volt and Amp Meters @ Output Voltage adjustable from 2-15 volts 
© Current limit adjustable from 1.5 amps to Full Load 
@ 13. BVOC er 1OVDE gr SVDC @13.8V 
16 9 4 20 
V¥S-35M 20) 15: 2 a8 
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YRM-35M a.m 7¢ 
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6x 13% x 11 


35 
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* iCS— intermittent Communication Service (50% Duty Cycle 5min_ on 5 mn off} 
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MODEL 1212-18 


MODEL 2412 


> 
MODEL 2412-16 


V DC (Negative ground only). 2412 2412-16 

Output Voltage 13.8 ¥ DC *+.2V0C 13.8 V DC +.2VDC 
Line/Load Regulation 200 mV 200 mV 

Ripple/ Noise 50 mV RMS 50 mV RMS 

Current Continuous 9 Amp 16 Amp 

Current Limit 12 Amp 20 Amp 

Case 2%” (H) x 6” (W) x6" (D) 234” x 6” x 12” 
Shipping Weight 2 Ibs. 4 Ibs. 


ALSO! AVAILABLE AS MODEL 3612 & 3612-16: +36 V DC (Negative ground only) AND 
AS MODEL 4812 & 4812-16: +48 V DC (Negative ground only). 


MODEL 1212 & 1212-18 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
12 volt positive ground battery. Regulation with pulse width modulation at 20 KHz. 

Input—12V DC (Positive ground only). Functional from —11 V DC to—16 V DC. Output +13.8 V DC 


(Negative ground only). 4212 1212-18 

Output Voltage 13.8 V DC +.2V0C 13.8 V DG +.2VDC 
Line/Load Regulation 200 mV 200 mV 

Ripple/Noise 50 mV RMS 50 mV RMS 

Current Continuous 6 Amp 14 Amp 

Current (ICS) 3 Amp 18 Amp 

Current Limit 12 Amp 19 Amp 

Case 25/4" (H) x 6 (W) x6" (D) 2%" x 6" x 12” 
Shipping Weight 2 Ibs. 4 Ibs. 


MODEL 2412 & 2412-16 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
24 volt battery. Regulation with pulse width modulation at 20 KHz. 

Input +28 ¥ DC (Negative ground only). Functional from + 22 V DC to +32 V DC. Output +13.8 
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direction-finding or other signal 
signature analysis to identify the user.” 

Young said he would like to see the 
land mobile services adopt automatic 
transmitter identification encoding, as 
some other services have done. “It 
would make our job much easier when 
there is an interference problem. When 
you are trying to identify all the com- 
ponents of an intermod problem involv- 


ing many stations, an identification 
transmitted each time the transmitters 
are keyed would make the problem 
much easier to resolve.” 

He predicted that automatic transmit- 
ter identification encoding will become 
more common in years to come 
“because it serves the user, too. Giving 
the ID is burdensome.” 

© Short transmissions—*| don't know 


EXPANDABLE 
800 MHz TOWER MOUNT 


US. Pat. * 4,565,972 


RECEIVER MULTICOUPLERS 


e Selectable backup preamplifier 
* Low noise, Bipolar, 25 dB gain preamp 
¢ Sensitivity improvement of 5 dB avg. 
® Optional tower preamp test system 
Write for "SYSTEM IMPROVEMENT ANALYSIS” (Lit. # D507H6) 


and brochures for 800 MHz (Lit. # D203C4), and 
UHF/800 MHz (Lit. # D206D6) tower mounts 


For other Product Line information... 
Duplexers, Cavity Filters, Repeater Amplifier Systems, 
and RF System Products, write: 


TX RX SYSTEMS, INC. 
8625 Industrial Parkway, Angola, NY 14006 
(716) 549-4700 / Telex: 755770 

24 hr Fax No: (716) 549-4772 


Visit us at IMCE Booth #514. 
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if we have any hope of seeing that hap- 
pen,” Young said, referring to the FCC 
requirement that users keep their 
transmissions to the minimum prac- 
ticable transmission time. 

‘| do not see the length of transmis- 
sions as having been a big problem, nor 
has it gotten much worse or better over 
the years,’ he said. “With more and 
more co-channel users, users may be 
forced to some extent to shorten their 
communication or they will upset other 


‘Failure to give station 
identification does not 
in itself represent a 
major problem.’ 


ee 


users. Feuds develop. We like to stay out 
of that.” 

Young’s advice: ‘Keep it short and 
you will avoid a lot of problems.” 

© Harmful interference—‘Probably 
the most frequent complaint I hear is 
‘So and so didn’t listen before transmit- 
ting.” Those complaints often come from 
taxi or towing services. 

“The drivers are so tied up in their 
businesses that they treat the radio as 
though it were a telephone. They do not 
take time to make sure the frequency is 
clear; they just blast out and get out their 
message.” Young observed that some 
taxi drivers in some major cities may not 
understand English well enough to 
understand a complaint that comes 
across the air. 

Yet the FCC seldom becomes in- 
volved in resolving disputes over airtime 
use and monitoring before transmitting. 
“We use our limited resources to solve 
technical problems that need our exper- 
tise. It doesn't take a genius to point out 
the need for simple, common courtesy 


“EMCEE REPEATERS BEAT OUR TOUGHEST TESTS 
ELIMINATING DEAD SPOTS OVER EXTENDED DISTANCES!” 


JOE FITZSIMMONS, Systems Engineer, Cellular Plus — Commonwealth Mobile Services. 
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e SAW Filtering Techniques 
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Joe Fitzsimmons, Cellular Plus 


¢ Synthesized Frequency Manipulation 
* Full Use of A and B Control Channels 
¢ Back-up Power Source Standard 

¢ Free Systems Design Assistance 
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Frank Trainor of 
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systems are backed with products designed and built with American pride, 24-hour customer ser- 
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the product and system design capability to improve the coverage in your cell. 
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Call Toll Free:: 1-800-233-6193 
(in PA: 717-443-9575) 
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when you share a channel, as with or- 
dinary, face-to-face communication. 
You should keep it short and listen 
before you transmit,’ Young said. 

® Reports—Land mobile radio system 
operators are self-policing, in a way, 
when it comes to making sure they com- 
ply with channel loading and facility 
construction requirements. What that 
means is that their competitors may 


complain to the FCC if they suspect 
reports filed with the commission are 
inaccurate. 

“A good portion of our enforcement 
work originates with Private Radio 
Bureau (PRB) requests that we verify 
reports filed by licensees,” Young said. 
“The PRB may be told that a certain 
system has not met its deadline for con- 
struction or for loading its channels with 


DUAL BAND (VHF-UHF) MOBILE ANTENNA 
CA - 702 PF 150 MHZ % Wave 3.db Gain 
460MHZ %? Wave 5.5db Gain 
MAX Power 150 Watts FM 
SWR 1.5 or Less 
Duplexer CF 419 - VHF-UHF Allows 
Automatic Operation or Simulcast Transmission. 


SUPER LINEAR CONVERSION 
Base - Repeater VHF-UHF Antennas 
Super V 150 MHZ - 6.0 db Gain 
Super 7 460 MHZ - 8.4 db Gain 
“NEW” Super Low Loss Coax - (db 1.7 @ 1200 MHZ, 35FT) 


1275 N. Grove 
Anaheim, CA 92806 


(714) 630-4541 - FAX (714) 630-7024 
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the required number of mobile units. 
They ask us in the FOB to investigate. 
If violations are substantiated, the PRB 
can recover unused or underused chan- 
nels for reassignment.” 

In assessing the FOB investigation 
and inspection branch’s_ workload, 
Young said the bulk of the work involves 
investigating channel loading and in- 
terference caused by spurious emis- 


Land mobile radio 
system operators are 
self-policing, in a way, 
when it comes to 
making sure they comply 
with channel loading 
and facility construction 
requirements. 


sions. “All the rest of the cases are 
relatively minor.” 


Unlicensed operation 

Young said the number of complaints 
about unlicensed operation has been 
growing. 

“Some operators instal] community 
repeaters and initiate service for a 
number of users before filing license ap- 
plications,” Young said. Community 
repeaters do not require licenses, but 
their users do. These operators ap- 
parently falsely assure their customers 
that they may use their radios prior to 
applying for licenses or while their ap- 
plications are pending. 

“When we catch the unlicensed users, 
we usually issue a notice of apparent 
liability (a fine) and order them off the 
air,’ Young said. The fine may be as 
much as $2,000. 

“What concerns us quite a bit is that, 
of the unlicensed users, a good portion 
are unintentional violators,” he said. 
“They take the community repeater 
operator’s word for everything. We are 
looking into the situation to see what ac- 
tion should be taken.” 


Installing mobile radios: 
Tips from the field 


From power wiring to antenna placement, careful mobile radio installation 
undertaken with the police officer-driver in mind leads to the best results. 
Here are some practical considerations. 


By R. Scott Gilmore 


Installing mobile radios 
compromises: 

© To satisfy the driver and radio user, 
controls should be accessible, or “user- 
friendly.” Connectors, wires and the like 
should be concealed. 

* On the other hand. the technician 
should not have to tear everything apart 
to make repairs, either! 


requires 


County fleet 

Saginaw County’s fleet includes near- 
ly 100 vans, buses, cars and boats 
assigned to many departments. VHF or 
UHF radio: Equipment—sometimes 
both—is installed in the mobile units 

Installation requirements may differ 
widely, but there are some common 
considerations: Equipment needs to be 
placed, powered, operated and 
repaired—sately, 

Obviously, there is no single “right” 
way to install equipment. The following 
information is presented as “food for 
thought.” 


Inside controls and safety 

Buses and police cars are the most 
critical vehicles. They serve as their 
drivers’ “offices.” They are on the road 
daily, in all types of weather and situa- 
tions, with a high exposure to accidents. 

Equipment installations in these 
vehicles must mect special operator 
safety requirements, some of which are 
state Jaw. 

Fancy Christmas-tree brackets, firmly 


Gilmore is the director of the Department of Com- 
munication Engineering for Saginaw County in 
Michigan 


Photo 1. Plastic brackets break away to avoid pinning the driver should the vehicle be 
involved in an accident. They are used to hold the control heads and flashlight. The 
contro! stack clears the floor, also for safety reasons. 


bolted in place, have caused officers to 
be pinned inside when their curs have 
been involved in traffic accidents. Use 
the plastic brackets supplied with the 
control head. They are supposed to shat- 
ter on impact and allow the equipment 
to fall out of the way. (See Photo | 
above.) 

Light control switches and mic hang- 
up boxes. when mounted beneath the in- 
strument cluster, can painfully injure a 
kneecap in a hard stop. Mount them as 
high as possible and practical 

Mic cords have an uncanny attraction 
for being wrapped around stecring 
wheels and shifter stems—watch where 


Photo 2. Mounting the speaker on the ceil- 
ing, just above the rearview mirror, puts It 
out of the way, yet it may be heard without 
blasting. 
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Try mounting the speaker on the ccil- 
ing, just above the rearview mirror. It 
will be out of the way, yet it it may be 
heard without blasting. (See Photo 2 on 
page 95.) 

Use crimp-on quick-connects at the 
ends of common ac extension zip-cord 
for wiring, shoving it into the wind- 
shield top molding, behind the corner- 
post, and behind the glovebox to the 
control stack. A bad speaker is easy to 
replace, and the wire can be abandon- 
ed at removal time. 


Control cables 

Keep cable damage to a minimum by 
routing cables along the vehicle's 
passenger side, away from driver-door 
traffic. General Motors puts a plastic 
trough there for vehicle wiring, and you 
can use it, too! 

Place the cable along a route up and 


Photo 3. Mount the radio pan with three bolts placed through old PL-259 barrels as 
spacers. Fold the carpeting back before drilling the holes, Orient the radio connectors 
facing forward. Put the carpet back over the radio to reduce the amount of dirt that 
gets into the plugs. Note the 30A in-line fuse. 


lead, 


your cords 
accordingly. 

The radio speaker is probably the 
most difficult component to place, 
When placed on the far side of the 


may and plan 


transmission hump, it is behind other 


equipment, facing the wrong dircction, 
and it cannot be heard well. Placing it 
on the sidewall is better, but it is exposed 
to damage from passengers’ feet. 


behind the glove box, tren over to the 
control stack—nothing gocs under ex- 
posed carpeting (more on that later.) 

Trunk floors hardly ever are flat 
enough for mounting the radio pan. Use 


CEL-GATOR™ 


MODEL: CP-03 


Patents Pending 


MEET YOUR NEW 
SERVICE MANAGER! 


VERSATILE 


CELLULAR WINDOW ANTENNA 
FOR MOBILE OR OFFICE USE 


Broadband hi-tech strip-line dipole 

Rugged ABS plastic housing 

Two suction cups for firm mounting 

Choice of 5 or 16 ft. cable with TNC male 

High performance versatile antenna for transportables 
and portables for enhanced range 

Another high-technology product by MODUBLOX Intelligent software, for Managers who 
take their service business very seriously ! 
MODUBLOX &CO.,, INC. 
2167 CALLE GUAYMAS 
LA JOLLA, CA 92037 
(CA) 800-433-4977 

(US) 800-525-2283 

(619) 456-0016 


by MICRO-QUICK SYSTEMS, INC. 


10384 Hillside Rd. 
Alta Loma, CA. 91730 
(714) 980-1034 FAX (714) 944-3995 


Sales, service, Gspaich and ime management, repar analysis, recurring 
SO, AR, AP, and PO and integrated accounting For IBM / MS-Dos, Xenix, 
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old PL259 barrels for spacers; a three- 
point pattern keeps the pan from warp- 
ing under tension, and you will be able 


Fold the carpeting back 
before drilling the holes. 


to remove the radio without suffering 
skinned knuckles. 

Fold the carpeting back before drill- 
ing the holes. Orient the radio connec- 
tors facing forward. Put the carpet back 
ayer the radio to reduce the amount of Photo 4. Secondary antennas can be centered on the trunk lid; take care that loading 
dirt that gets into the plugs. (See Photo oils do not strike (or break!) the back window, Add grounding straps across both hinges 
3 on page 96.) If the factory forgot them. 

If the sheet metal is too thin to hold 
a screw, use %4-inch bolts and l-inch or onthe underside with a coating of RTV __ nas on the vehicle roof, thinking that a 
larger fender washers on both sides of — will be helpful at strip-out. lightbar will distort the radiation pat- 
the floor. Treating the exposed threads Some installers avoid mounting anten- tern. Instead, they install the antenna on 


THE MOST RELIABLE REPEATER 
SINCE THE WINCHESTER 


The Tait range of Fixed 
Station products incorporating 
_ modular receivers and trans- 
mitters are versatile, high 
performance units that form the 
| vital link in communications 
under the most adverse 
conditions. 
| They provide all the facilities 
for talk through repeater, line 
| controlled base stations and 
point-to-point linking in 
both the UHF and 
VHF bands. 


Tait Electronics U.S.A. Inc. 
Sore aN "£9494 Old Katy Road, Suite 110, 
i has Houston Texas 77055. USA Phone (1) (713) 964-8684 
aoe A Outside Texas 800 222-1255. Fax (1) (713) 468-6944 
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vehicle’s resale value, our primary chan- 
nel antennas a/ways go on the roof. 
Before drilling, check for hidden roof 
trusses, and remember to leave adequate 
ground plane around the antenna. 

Secondary antennas can be centered 
on the trunk lid; take care that loading 
coils do not strike (or break!) the back 
window. (See Photo 4 on page 97.) 

Add grounding straps across both 
hinges if the factory forgot them. 

About those cute brackets behind 
lightbar speakers: They are fine for your 
CB antenna. Enough said. 


Electrical and the firewall 
Isn't it a pain to pull a l-inch in-line 
fuscholder through a %-inch body hole 


' ‘4a on removal? Avoid that headache by put- 


Photo 5, Mount a 40A automotive-type circuit breaker on the front wheel well for bat- ‘ting the 30A fuse at the equipment end 
tery connections. The in-line fuse near the transceiver protects the electronics—the of the line (allowing a foot or so for 
breaker protects your wiring—and your wires stay the same length for the next working room). (See Photo 4.) Mount 
re-Installation! a 40A automotive-type circuit breaker 
the trunk lid. But we have found that — roof-line. Unless there is an important — on the front wheel well for battery con- 
pattern nulls are worse when the signal reason not to cut a hole into the roof nections. (See Photo 5 at the left.) 

has to compete with the lights and the — such as taking into consideration the The fuse still protects the 


You Liked the PK-80? You'll Love the PK-90! Add the Finishing Touch... 


@ Data rates from 1200 baud, dependent on channe! = 
bandwidth You Already Own 75% of a Packet Radio Station! 

M@ Easy datalink trouble shooting with remote control of Add a PK-90 Packet Radio Controller and Send 
PK-90 by radio Any Text or Data, Error-Free, to a Remote 

@ Password access ensures system security Screen, Disk, or Printer. 

MSMR operation with trunked radio interface 

@ Built-in data encryption for security-sensitive applications 

@ Easy operation using user-programmable macro keys 

@ Host computer control language 

@ 12 VDC power allows portable or mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel! with 
other voice or data users. Data is error-free, and the untrained 
user Can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK !! 


Ask about the PK-232 and PM-! for SSB data transmission 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 

P.O. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 7 4 aN 
INTL UW Fax: (206) 775-2340 
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clectronics—the breaker protects your 
wiring—and your wires stay the same 
length for the next reinstallation! 


Use additional breakers 
as required for lights, 
sirens and other 
electrical equipment. 


PALA A EEN EEN NE Re 

Use additional breakers as required 
for lights, sirens and other electrical 
equipment. 

When removing radio equipment 
from a vehicle, how often do you find 
the padding under the carpet a soggy, 
smelly, rotted mess? No grommet or 


Photo 6. To avoid water entry through the firewall, simply do not drill the firewall. In- 
: stead, drill the power lead entry hole beneath the rear seat. Use a %4-inch antenna hole 
sealer will ever keep splashed road _ plug for a grommet, poking a hole just smaller than your wire size for a tight fit, and 
water from finding a firewall hole. seal both sides with ATV. 


Tower Top Survival! PROFESSIONAL 


oe VOICE LOGGING RECORDERS 


TIME TRACK and LONG PLAY RECORDING 


fenton 


~ 


6 out of 7 tower top 
preamp makers use 
our protectors. 


With 5 stages of protection: 

¢ DC Injector/Protector 

* DC Pickoff/Protector 

+ DC Pickor/Protector 

+ Available in +15VDC Standard 

+ +20VDC, +24VDC and +28VDC 
also available 


Tat SOATER \ WO MLADIEUIN 
ret) 


AND 
WLSET BUTTON i marred 
) OMPantaal WY 


“To Keep YOU Communicating... 
We Changed BLITZ To BLISS” 


NEW “VLR" series of recorders are designed to provide complete documentation 
of important telephone conversations, two-way radio messages, and dictation. 
* Automatic voice activation « Up to 16 hours of talk time per cassette * One button 
insiani review of messages « Fail sale alarms prevent operator error © Full line ol 
accessories * Optional Talking Time Clock continuously repeats the time and dale on 
a separate channel throughout every recording « Simple installation with most tele- 
phones and radios » Six models to choose from « $315.00 to $405.00 


PolyPhaser 
Corporation 


SS8SILIBERTY HIGHWAY 
NII R P.0.BOX 623 
PUTNAM,CT 06260 
ELECTRONICS. 203-928-0377 
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P.O. Box 1237 - Gardnerville, NV 89410-1237 
(702) 782-2511 or (800) 325-7170 


Recommendation: Do not drill firewalls. 

Instead, fish the No. 8 power wire 
under the car body, starting from the 
battery connection, under the blower 
fan, and along the frame. Make the en- 
try hole below the back seat, and route 
the cable to the trunk unit from there. 
Do not route the power lead anywhere 
near the rear axle or springs. 

Use a %4-inch antenna hole plug for 
a grommet, poking a hole just smaller 
than your wire size for a tight fit, and 
seal both sides with RTV. (See Photo 6 
on page 99.) 

For those applications requiring high 
current at the control stack to power 
radars, sirens and light controls, fish the 
power lead behind the fender skin to the 
front door. Route it into the passenger 
compartment through the rubber boot 
containing the power window, lock and 
mirror wiring; then route it behind the 
glove compartment. 

Similar recommendations for fuse 
protection apply: circuit breaker on the 
front wheel well; in-line fuses near the 


Aeneas maintenance ystems 
for Sang, warning of problems 
before me customers . 
notice 


Reliable Solution to 
your billing problem, 


Specializing in 
trunk system 
and remote maintenance 


Trident Micro iS 
10221 Slater Ave., Suite 103 


systems. 
= 
_—— 


Fountain Valley, CA 92708 1-800-798-7881 
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equipment. 

Some vehicle computer systems can 
be extremely sensitive to voltage spikes, 
so do not wire anything to the vehicle 
fuse block unless it is absolutely 
necessary. 


Finally 

Check each part of the system as you 
go—then get out the wrappers and make 
it pretty! 


Other thoughts 

Silicone sealer, in its many forms, is 
handy for many applications, but a word 
of caution. Some types are hygro- 
scopic—they will appear to absorb 
water, 

Exercise care around antenna mounts; 
your ohmmeter may show a good line, 
but the wattmeter can read a short if 
some sealant has been dripped across 
the center conductor! 

The problem has to do with the cur- 
ing process; the “vinegar” smell is 
acetic acid—a pretty fair electrolyte, or 


conductive liquid—and exposure to the 
atmosphere is a requirement for proper 
setup. Make sure your seal can breathe. 

Do you try to salvage and reuse old 
antenna mounts, feedlines and PL-259s? 
Compare the cost of new parts to the 
value of your time. 

If your rate is $50 per hour, that $2 
part better be ready to go in about three 
minutes, or you are losing money. 

The same goes for bolts, screws, 
washers and wire. 

Generally speaking, put the package 
together with these things in mind: 

(1) Would you be comfortable with the 
installation if you had to drive the 
vehicle? 

(2) Would you feel sate from un- 
necessary hazards in a traffic accident? 

(3) Would you be cursing the installer 
if you had to make the repairs? 

If you can be happy with the answers, 
then you have made an installation you 


can live with. 


Want to Win 
$1,000 at IMCE2 


Learn how, at MRT Booth #1174, 1176 
International Mobile Communications Expo, 
March 29-31, Las Vegas, NV 


Motoille Racdlio 


‘lechnology 


Vidcom Manufacturing 
Quality Cellular, Accessories 


Vidcom manufactures transportable communication batteries and acces- 
sories. Our product line includes high quality items at reasonable prices. 


* Quality rechargeable batteries (featuring automatic reset thermal and 
overcurrent protection) 


* Lightweight portable phone bag kits 
* Charging systems 


Vidcom is a growing company with a solid past and a bright future. From 
our new, larger facility, we’re ready to provide you with superior service 
— featuring the convenience of off-the-shelf stock ready to be shipped 
when you need it. 


Call us today at (313) 261-9444. 


Vidcom Manufacturing, Inc. 
12898 Farmington Rd. » Livonia, M] 48150 + (313) 261-9444 + FAX: (313) 261-2855 
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Twenty-four of the 35 members elevated to the grade of Fellow in 1988 received certificates during the Radio Club of America's 
annual meeting and awards banquet Nov. 18, 1988. 


Standing, from the left, are: Connie Conte, Jay R. Huckabee, Norman D. Hawkins, Frank H. Jarvis, Antoinette P. Kaiser, John 
E. Brennan, Clive H.K. Moffat, George Graul, Harry L. Schmidt, Robert J. Elms, Joseph F. Marshall, George W. Weimer, Lloyd 
A. French, Anthony Natole, Arthur L. Greenberg and Herschel Shosteck. 


Seated, from the left, are: Harry J. Mills, Gene F. Smith, Minnle Adams, Ake L. Lundqvist, William O. Hunt, Jacqueline H. Ericksen, 
MAT editorial director Don Bishop and John S. Sawvel Jr. 


Coalition questions Federal Aviation Administration tests of lightning prevention systems 


Competition between promoters of 
lightning protection and lightning 
prevention equipment enters the federal 
government arena with tests conducted 
by the Federal Aviation Administration. 
Lightning protection implies safeguard- 
ing electronic equipment from damage 
caused by high-current surges created by 
lightning; lightning prevention implies 
averting lightning strikes altogether. 

The FAA has installed lightning 
prevention equipment on its airport 
radio control towers in Tampa and 
Orlando, FL. Products from Verda In- 
dustries are installed in Orlando; prod- 
ucts from Lightning Eliminators and 
Consultants are installed in Tampa. Ac- 
cording to Edwin Harris, the FAA's 
associate administrator for development 
and logistics, the agency seeks to 
discover whether the equipment, which 
is guaranteed to prevent a lightning 
strike, actually works. Harris express- 


ed the agency's purpose in a letter to 
Rep. Martin Sabo (D-MN) of the House 
Transportation Appropriations Sub- 
committee. 

The Coalition Against Non-Effective 
Lightning Protection Technologies 
(CAN'T) questions whether the tests 
adhere to the scientific method. CAN'T 
is a Washington, DC-based coalition of 
conventional lightning protection equip- 
ment manufacturers and_ installing 
technician companies. 

Its executive director, Joseph Foley, 
stated: “The National Fire Protection 
Association, the Lightning Protection 
Institute and Underwriters Laboratories 
all have codes that address most conven- 
tional lightning protection technologies. 
[But] some of these more exotic light- 
ning protection devices have not been 
adequately tested by a recognized 
private-sector organization or in an ap- 
propriate federal laboratory. 


“Although it is commendable that the 
FAA has decided to test these devices,” 
Foley continued, “several coalition 
members were alarmed that these test 
arrays were grounded to the conven- 
tional lightning protection systems 
already in place on the towers. Either 
someone at the FAA has concluded that 
a lightning bolt should be grounded if, 
in fact, a dissipation-type system can- 
not prevent lightning or there is some 
confusion at the agency regarding ac- 
ceptable scientific method,” he said. 


SCE is granted 
Swedish contract 

Spectrum Communications & Elec- 
tronics, Hicksville, NY, has been 
awarded a contract to provide the Nor- 
dic Mobile Telephone System (NMT) 
with SCE PX2000 voice messaging 
systems. 
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News 


Racing car driver Unser forms electronics company 


Bobby Unser, best known for his ex- [ie Pak? - 


ploits as a professional racing car driver, 
has formed Trycomm, an electronics 
company. 

Trycomm, with offices in Fishers, IN, 
New York and New Mexico, was found- 
ed in mid-1987 to market consumer and 
industrial products. The first product it 
has offered to two-way radio dealers is 
a crystal-controlled, hand-held, 6W 
transceiver. Model TR-105 is manufac- 
tured ‘“‘mostly in Japan,” according to 
Steve Crum, who manages the Fishers 
office. 

“It is basically a bread-and-butter 
radio” that competes with many similar 
units available. ‘Our beginnings may be 
humble," Crum said, “but we have:a lot Bobby Unser, founder and president of Trycomm. The company’s first product Introduc- 


of stuff coming. We hope other efforts tion is a hand-held, crystal-controlled, 6W transcelver. 
will be a lot different. 


Trycomm’s administrative offices are heck out of everything we make,” Crum ___ is conducted from Trycomm’s facility at 
in New York, and ‘‘New Mexico is _ said. 15 Technology Drive, Fishers, IN 
where our race driver friends tear the Warehousing, ordering and shipping 46038; 317-845-7436. 


Radiation Systems, Inc. 
Mark Antennas Division 


40 Years of EXCELLENCE & INNOVATION 


From the Originator 
of Grid Antennas 


DO IT THREE WAYS Automatic 
Personal Voice Announcer Tra nsmitter 
Identification 


@aA..ss & mse 


1601 Solid State 
Voice Storage Unit 


or 


Program by Switch Settings Pre-programmed PROM 


wm. \ “+ + SRA: e 


1401 Morse Code 1300 Morse Code 


Station Identifier Station Identifier ® Standard Antennas 


* Monitor Speaker 

* Operates on AC or DC power 

* Switch set digital timer 

* Three channel activity monitors 
prevents channel interruption 

* Easily interfaces to transmitter 


© High & Maximum High 
Performance Antennas 


® Affordable 


® Rugged Construction 


We have bullt transmitter identifiers since 1962 and our current production 
models which use the latest in technology, have an established reputation for 
high reliability \hroughout the industry. Record/Program and the rest is 
automatic! 


® Superior Design 


© High Quality 


Call us with your application, we’re anxious to help. 


y a 5504 State Road 

A @ONNE 
(74 (216) 351-1755 800-722-6864 

Fi (n PROOUCTS FOI 


2180 South Wolf Road ¢ Des Plaines, Illinois 60018 
Tele (312) 298-9420 © Fax (312) 635-7946 © Telex 28-2557 


ry R THE COMMUNICATIONS INDUSTRY FAX (216) 661-1040 Telex: 241424 
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Talk To The Two Old Reliables 
ANN 


\ 


preceer | rece 


Ted Faust, Commonwealth’s Vice President 
of Sales and Marketing 


l mr ||} COMMUNICATIONS INDUSTRIES, LTD. 


602 Lickinghole Road/P.O. Box 312, Ashland, Virginia 23005 
(804) 798-9128, Fax #(804) 798-5114, (800) 633-8844 
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In The 
Industry 


If you’re interested in purchasing 
paging equipment for vour business or 
want to invest in an upgrade, you don’t 
need a sales conversation. You need 
experienced, reliable professionals to 
analyze your business requirements. 
And in your business, you can’t afford 
any down time. You need reliable 
service. 


We hope you'll get good advice. 


We hope you'll talk to the two old 
reliables in the paging industry — 
Ted Faust and the Mark series 
computerized paging terminals at 
Commonwealth Communications. 


Both Ted Faust and Commonwealth 
entered the industry more than a 
quarter century ago. And together 
they’ve helped to shape the future of 
the communication industry. 


Now DOC approved to CSO3 


News 


Motorola, Schaumburg, IL, was one 
of three companies presented with the 
first Malcolm Baldrige national quality 
award for initiative in managing and im- 
proving quality processes, products and 
services. 

The presentation was made by Com- 
merce secretary C. William Verity and 
President Ronald Reagan on Nov. 19, 
1988, 

Motorola chairman Robert W. Galvin 
said, “While this distinguished award 
recognizes us for our outstanding quality 
management systems, we realize that 
there is more to do.” 


Omnicron relocates 

Omnicron Electronics has moved to 
facilities at 58] Liberty Highway, Put- 
nam, CT 06260; 203-928-0377. The 
new building has three times the space 


President Ronald Reagan presents Motorola chairman Robert W. Galvin with the Malcom — of the previous facility. 
Baldrige National Quality Award at White House ceremonies Nov. 19, 1988. 


éeli 
PREMIUM BATTERIES 


Mrmmycmom= >" — 
tela TOS00FC 
PREMIUM 


NICKEL CaoN 
sarteny 
15 volts -500 mah 


At last! A battery manufacturer capable of 
supplying PREMIUM replacement batteries 
for hand held radios. 


With more than 10 years experience in sup- 
plying customized battery packs to the elec- 
tronic Industry and pager batteries to the 
RCC Industry, TDI brings you the quality 
you've come to expect from the Original 
Equipment Manufacturer. 


TDI Communication Batteries are competi- 
tively priced and available, from stock, for 
your immediate delivery. 


éeky 2320 WISCONSIN AVE., DOWNERS GROVE, IL 60515 
| (800) 323-7307 or (312) 971-3460 (In Illinois) 
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Another Quality Product 


CELLULAR 
NOLOGY” 
CELLULAR ANTENNA CO. 


C.F.R.-800 MTS” 


The Shape of the Future in Cellular 
The C.F.R.-800 MTS™ Trans- 
mitting & Receiving Device 
is the latest in State-of-the- 
Art Cellular Telephone 
Systems. This device pro- 
vides you with superior 
performance and gain, as 
well as mounting safely to 
the INSIDE of your vehicle’s 
window. The low profile of (jis 
an interior mounted C.F.R. is 
less likely to encourage 
criminal entry and eliminate 
the possibility of system 
degradation due to corrosion and weathering. 
With the C.F.R.-800 MTS™, you will notice the 
improvement in your reception and transmission 
quality, plus the unique “Multi-Directional Circular 
Base Polarization” will help to eliminate vehicular 
dead-spots for improved call quality. 


For All Your Cellular Needs 
(714) 962-4134 © (800) 642-8878 
FAX (714) 964-6924 


18320 Ward Street * Fountain Valley, CA 92708 
World Wide Patents, Trademarks & Designs Pending 
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Louis Antoniou forms Antel 

Louis Antoniou, former vice presi- 
dent of cellular communications for 
Hauppauge, NY-based Audiovox, has 
formed Antel Corporation, a supplier of 
cellular telephones and peripheral prod- 
ucts worldwide, with primary concen- 
tration in North America. 

The company currently has distribu- 
tion centers and engineering and 
technical support staff in the New York, 
Chicago and Los Angeles. All facilities 
maintain an inventory of spare parts, as 
well as product. A service center net- 
work of more than 350 locations is ex- 
pected to be in place early this year. 
Antel’s first product is the Radiant 
832XL cellular phone. Its future product 
line will include transportables and 
hand-held portables. Antel is at 67 Mall 
Drive, Commack, NY _ 11725; 
516-493-0011. 


Tait expands operation 

Tait Electronics, Houston, is expanding 
its U.S. operation by adding 5,000 
square feet of warehouse and shop area. 


Selectone acquires 
Hyperdyne unit 

Selectone, Hayward, CA, has ac- 
quired the exclusive manufacturing, 
marketing and distribution rights 
worldwide to the Hyperdyne interface 
unit. Selectone signed a license agree- 
ment with the developers of the product 
line, Don Cline & Associates, Houston, 
and Futronics, Tulsa, OK. 

The ST-40 Hyperdyne interface unit 
allows an office telephone to serve as a 
base station remote. Option cards are 
available for the unit that allow paging 
operations and that make the interface 
compatible with trunked systems. 


Bell Atlantic acquires 
Multicom paging assets 

Bell Atlantic Paging, Parsippany, NJ, 
has acquired the assets of Dallas-based 
Multicom's paging sales and distribution 
business in Maryland, Virginia and 
Washington, DC. Bell Atlantic also of- 
fers paging service throughout most of 
New Jersey and Delaware, and in 
Philadelphia, Harrisburg and Pitts- 
burgh, PA. 


—_. — 


RITRON 


Telenexus™ Phone Line Extender 


You can provide dependable, lo 
where wireline can’t! 


The Telenexus from RITRON extends telephone serv 
link as far away as 20 miles (line-of-sight) from thet 
wirelines. Now you can give your customers phone 
phone company can't reach. 


The flexibility of Telenexus allows permanent or tempo 
or mobile location, making it idea! for areas where fun inin 
prohibitive. 


The system provides the user with normal telephone v 
“voice delays.” The Telenexus is compatible with DIMF 


exchanges and can be powered by 110 VAC or ek ID CE 


Telenexus system teminates in standard RJ11 te 
installation very simple. 


Telenexus’ acquisition cost is amazingly low, and 
fees, the pay-back period is extremely short. 


The Telenexus provides telephone SIM, to: 
® Microwave Radio Sites e Off 
® Remote Sites 

© Construction Sites 

@ Mountain Tops 

@ Islands 


Callus today to find out more about the Tele 
complete line of unique Leased Line Bypass sy 
1-800-USA-1-USA. 

Only from RITRON...“The Leased Line Bypass Pe 
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News 


Richardson Electronics 
manufacturing CRTs 


Richardson Electronics, LaFox, IL, 
has acquired instrumentation CRT 
manufacturing capabilities and has 
begun producing electrostatic deflection 
CRTs from its corporate headquarters. 

The company will concentrate on 
manufacturing special purpose in- 
strumentation CRTs with future produc- 
tion including magnetic deflection 
CRTs. 


SCE sells another system 
to Cue Nationwide Paging 
Spectrum Communications & Elee- 
tronics, Hicksville, NY, will supply a 
nationwide paging system for use at Cue 
Nationwide Paging’s headquarters in Ir- 
vine, CA. This is SCE’s second sale to 
Cue. The system includes a redundant 
PX 2000 32-bit microprocessor system 
built with a 200,000-subscriber capaci- 
ty. The system includes five cabinets and 
nine mirrored disks. 


Motorola to supply Scandinavian system 


Motorola Radio-Telephone Systems 
Group has signed a contract for a digital 
cellular system for the Danish, Norweg- 
ian, Finnish and Swedish Telecommu- 
nications Authorities. 

The contract is for the supply of a 
working validation system for the four 
Scandinavian authorities, a important 
step toward planned implementation of 


Uninterrupted cellular service 
offered between NY, Canada 


Buffalo Telephone Company, Buf- 
falo, NY, and Cantel of Toronto have 
completed installation of a cellular in- 
tersystem hand-off and automatic roam- 
ing provided by Ericsson, Richardson, 
TX. This feature gives cellular 
subscribers uninterrupted service be- 
tween Buffalo and Cantel’s Canadian 
network. These areas are the first to 
have automatic roaming and intersystem 
hand-off between the United States and 
Canada. 


the Pan-European digital cellular system 
in these countries. 

The new contract follows the one 
granted to Motorola early in August by 
British Telecom on behalf of Cellnet in 
the United Kingdom and brings to five 
the number of European authorities that 
have selected Motorola digital cellular 
technology. 


Nynex joins Telocator 


Nynex Mobile Communications, 
New York, has joined Telocator as a 
paging member and becomes the fourth 
Bell regional holding company to join 
since Telocator reversed its policy of 
representing only non-wireline carriers. 
Nynex falls into Telocator’s large 
member category. 

Association president William Hotes 
said this action moves the association 
closer to its goal of representing the en- 
tire spectrum of mobile communica- 
tions. 


CONTACTLESS DESOLDERING 
AND SOLDERING 
with the Leister Hot-Jet Hot Air Tool 


Sabre Communications Corp. 


specializes in the design, manufacturing 
and installation of towers, antennas and 
shelters for the communication industry 
on a world wide basis. 


TOWERS - Guyed. self-supporting and 
Special applications. 


SHELTERS - Aluminum, Fiberglass, Steel 
and Concrete. 


HF/VHF ANTENNA 
SYSTEMS/INSTALLATION 
Complete field installation 
services for towers, antennas 
and shelters including site 
development. 
wave * Broadcas! © Cellular « 
Fiberoptics * HF/VHF « Field Services 


oO 
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"a@ For contactless de-soldering and soldering of 


SMD- and DIP-components in 3-6 seconds. 
Electronic Temperature Adjustment from 20 to 


600°C. Three-way Air Volume Adjustment from 1 


to 30 litres per minute. 


ASK FOR BROCHURE MQ121 
313 HENRY STATION ROAD 


brian r. white co., inc. 
UKIAH, CA 95482 (707) 462-9795 
FARMINGDALE, NJ 07727 (201) 938-2700 
DISTRIBUTOR INQUIRIES WELCOMED 
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SABRE COMMUNICATIONS CORPORATION 
3400 Hwy 75N PO. Bex 536 Sioux City. lowa 51102 USA 
Phone: 712/258-6690 FAX: 712/258-8250 
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Scott Forsythe, Richard Sigel 
form Tempo Personal Comms 

Scott Forsythe, a 15-year paging in- 
dustry veteran, and Richard Sigel, a 
12-year communications veteran, have 
formed Tempo Personal Communica- 
tions, which offers paging, answering 
service and voice mail. 

The company’s first acquisition, a 
$3.83 million purchase of Beeper Call 
of Arizona and three associated answer- 
ing service companies, serves the great- 
er Phoenix area. Plans for expansion in- 
clude Tucson. 

The system is managed by Forsythe 
& Associates, a company formed in 
1987 by Forsythe and Sigel to manage 
a series of stand-alone, separately 
financed paging operations. 

Tempo is at 252 Clayton St., Suite 
350, Denver, CO 80206; 303-399-3805. 


C & B Electronics 
wins screen room 

C & B Electronics, Auburn, NH, won 
a screen room from Pacific West Elec- 
tronics, Costa Mesa, CA. 

The screen room, valued at $1,156, 
was awarded in a drawing Dec. 25, 1988. 
A letter written by C & B’s Barbara 
Cunningham was drawn from contest 
letters received at Pacific West Elec- 
tronics by Dec. 20. 


Century builds systems, 
sells Pine Bluff interest 


Century Telephone Enterprises, Mon- 
roe, LA, is building an FM radiopag- 
ing system and a microwave network, 
and it is selling its interest in the Pine 
Bluff cellular system. 

Through its subsidiary, Century Pag- 
ing, Century Telephone Enterprises’ 
FM radiopaging system in Florida will 
allow subscribers nationwide service in 
more than 100 U.S. markets. 

Century also will construct a micro- 
wave transmission network in Michigan 
to transport Century Cellunet’s cellular 
telephone, paging and message traffic. 

Cellular Technologies Acquisition has 
agreed to buy Century’s interest in the 
Pine Bluff, AR, cellular system. Cen- 
tury decided to sell because the market 
was not contiguous to its existing cellu- 


lar operations. om 


New Ways To Sell Radio. Suggestion #1. 


RITRON 


Leased Line Eliminator System 


Leased Line Eliminator System Links Base and Remote 
Locations. 


The Ritron Leased Line Eliminator System provides a low cost, full duplex radio 
link between your base station and control points, eliminating expensive phone 
and wire connection. This allows you to add or relocate control points without 
the hassle of wireline. 


Our bypass repeaters bring together your base and remote locations. The 
4-wire “RW-4WA' and the 2-wire “RTLT-1” modules can interface a Ritron 
Repeater to microwave E&M circuits, Base Stations, Repeaters, DC Remotes, 
Tone Remotes and Modems. 


Your system comes “ready-to-install,” including a directional gain antenna 
system for line-of-sight paths of up to 25 miles. For temporary, isolated or 
mobile applications, the Leased Line Eliminator can operate from 12 VDC or 
110 VAC. To assist antenna alignment, our repeaters feature point-to-point 
voice test capability with an optional speaker microphone. 


The Leased Line Eliminator cost- effectively brings together your 
® Base Stations and Tone Remotes 
e Repeaters and DC Remotes 
2 or 4 wire Modem Data Connections 
Microwave Systems and Crossbanded Base Stations 
Microwave Systems and Control Stations 
Multiple or Temporary Control Points 


Call us toll free at 1-800-USA-1-USA to find out more about our Leased 
Line Bypass systems. We welcome new dealer inquiries. 


The Leased Line Eliminator System... from “The Leased Line Bypass 
People” ...Ritron, Inc. 


PRITTION, INC. 


505 West Carmel Drive + P.O. Box 1998 + Carmel, IN 46032 USA 


PH: 317/846-1201 FAX:317/846-4978 MadeinU.S.A.mE= 
©1988, Ritron, Inc. = 
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A(cr update 
Why join ACT? 


The Association of Communications 
Technicians (ACT) is a membership sec- 
tion of the National Association of 
Business and Educational Radio 
(NABER). 

Why join ACT? 

* Senior member Michael Ball, of 


Newport, NC: “I joined to get the 
newsletter, [t has been helpful in several 
instances. Our primary business is 
marine electronics.” 

His initial electronics experience 
came with work he performed in TV 
repair facilities. 

Ball took the NABER technician cer- 
tification exam because he thought 
“studying for it would be a good way 


“Where’s Mr. Mostligone? 
Find him! Give him this 
message. NOW!” 


“No problem, he’s only 
a Reach-tone away ... 


Wirerever he is, he gets 


his message, instantly, loud 
and clear, by voice. 


His pager talks to him, tells 
him what he needs to know, 
in plain English. 


It’s the automatic, “Hands-Free”, long-range, 24 
hour-a-day pager from Reach, with NO BATTERY 


CHARGING -- not ever! Call toll-free, today, for 
complete information. 


Reach Electronics, Inc. 
P.O.BOX 308, LEXINGTON, NE 68850-0308 
TWX 910-960-4741 TELEPHONE (308) 324-6661 
FAX 308-324-4985 TOLL FREE (800) 445-0007 


MADE IN U.S.A. 
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TONE FINDER 
MODEL TF-1 


READS CTCSS TONES OFF THE AIR INSTANTLY 
ON ANY AF CHANNEL FROM 30MHz to 512 MHz. 


$385.00 == 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION 


P.O, BOX 70, BATESBURG, SOUTH CAROLINA 29006 


(803) 532-9256 
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of checking how current I am in elec- 
tronics. I used the study brochure 
NABER published at the time and I had 
no real difficulty passing. At the time, 
I was relatively new to the two-way 
radio field.” 

* General member Wayne Wantland 
of Yakima, WA: “ACT membership is 
in line with what we do. We wanted the 
information available through the 
organization.” 

Wantland said he finds interesting in- 
formation in the association’s newslet- 
ters. The ‘‘Test Yourself” section, he 
said, “is fun when we get the time.” 

* Senior member Nathan Batson of 
Greenville, SC: ‘‘We have been 
members of NABER, and I thought it 
would be a good idea to join the ACT. 
Because NABER certifies technicians, 
it is a good idea to support the associa- 
tion.” 


ACT members may keep themselves up to 
date on FCC rules with a volume of Part 
94 regulations printed annually. 


Batson said he likes to pick up as 
much useful information as he can, 
especially because new technology is 
unfolding so quickly. 

* Senior member John L. Beach of 
Panama City, FL: “I was looking for 
aids in management, technical tips and 
a way of staying up with the state of the 
art.” 

* Senior member Richard Beckum of 
Memphis, TN: “‘There wasn’t any other 
group that represented us technicians. 
Everyone in our shop is a member of 
ACT.” 


Beckum said his shop has 10 ACT 
members. The founders of the service 
facility have NABER technician cer- 
tificates obtained under the grandfather 
program that has since expired. “No 
one has taken the certification exam,” 
he said, “but new technicians are en- 
couraged to join ACT.” 


Training sessions 

Beckum said technical training ses- 
sions conducted by manufacturers, 
NABER’s monthly magazine and the 
ACT newsletter are helpful. 

“Manufacturer sessions help a techni- 
clan become familiar with specific 
equipment. 

“The magazine helps with general 
theory and broadens a service 
specialist's perspective by exposing the 
technician to subjects that might not be 
covered in a tech’s particular work. 

“I bring the newsletter in and pin it 
up. It includes a technical quiz that we 
pass around to ask each other the ques- 
tions. It keeps you on your toes.” 

Beckum mentioned the cloth patches 
available from ACT. “I would like us all 
to have coats with the patches to show 
we have done work in that area and ex- 
celled in that area.’ He said his techni- 
cians receive certificates from manufac- 
turers upon completion of training 
courses. “Patches would be good to 
show we have specialized in a given 
area.” 

* Senior member Tom Wise of 
Brawley, CA: “Before the association 
was formed, the only thing to bond 
technicians together was the FCC 
license.” 


Directory 

Wise said the ACT Directory, which 
lists members alphabetically and by 
geographic location, is ideal for use 
when traveling: “There is no other easy 
way to find other technicians to call 
when you visit another town. A lot of 
techs, when they are on the road, like 
to call other techs along the way. Many 
times, you have some good conversa- 
tions. Otherwise, there aren't a lot of 
people you can talk shop with.” 

Wise said some of the larger service 
facilities have found advantages in hav- 
ing technicians discuss their work 
among themselves. “*Lots of times just 
putting techs together lets them ex- 


information 


For information about ACT, call 
800-759-0300. Ask for 
services.” 


“technician 


change information they can use to solve 
problems.” He said that, with the direc- 
tory, “it is possible to call around and 
check with other technicians. There is 
no other directory that lists technicians.” 

ACT has more than 2,000 members, 
of whom more than 80% have NABER 
certificates. 
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YOULL Ove 
ST:CO 
DISGUISED 
ANTENNAS 


. . . IF YOU'RE CONCERNED ABOUT SAFETY, 
RELIABILITY AND PERFORMANCE. 

STI-CO antennas are chosen by law enforcement 
agencies because of our total disguise, top 
quality workmanship, trustworthiness, and for 
the innovative technology that goes into every 
STI-CO product. 


STI-CO. Where performance is the only 
measure of success. 


36 LETCHWORTH STREET / BUFFALO, NEW YORK 14213 / 
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SsTico 


INDUSTRIES. INC. 


(716) 881-3287 
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egulating technology 


Trunked systems may net conventional channels 


Proposed new FCC rules would per- 
mit trunked radio system operators to 
apply for conventional (non-trunked) 
channels to add to their systems in the 
trunked mode. 

Trunked systems automatically select 
open channels from a pool of frequen- 
cies licensed to one entity, a method that 


multiplies communications capacity of 
the channel pool. Adding a conventional 
channel to an existing trunked system, 
and trunking with the other channels, 
represents a more efficient use of spec- 
trum than establishing a stand-alone 
radio communications system on the 
conventional channel. 


ELECTROMAGNETIC DESIGNS AND CONSULTING SERVICES 
FOR THE TWO-WAY COMMUNICATIONS INDUSTRY 


GOrg. 


22402 N. 19th Avenue - Phoenix, Arizona 85027 


Tel; 602-581-2875 - Fax; 602-682-9499 - Tix: 650 287 6957 


*** HIGH PERFORMANCE MULTICOUPLERS *** 


Series 20000 Multicouplers 


“TOWER TOPPER” 
MUL TICOUPLER 


TO RECEIVE ANTENNA 


* For 30 through 960 MHz bands, 


* Field expandable from 2 to 64 channels. 


TOWER MOUNTED 
NEMA CABINET 


| \ | RF 
A i 


PRESELECTOR 


* Ultra-reliable amplifiers. 
- low nolse figure and high 3rd order intercept. 
* Rugged power supplies. 
- for 115 or 230 VAC - 12, 24 or 48 VOC 
* Built-in surge and lightning protection 
* Heavy-duty NEMA cabinets 


* Overcomes line losses and line coupled 


COAX LINE 
50-506 FT 


MASTER DIVIDER CHASSIS 
OC BLOCK 
om 


POWER 
; SUPPLY 


[ ]4-wav bIuIDER 


Interference. 

* Effective sensitivity improvement from 4 to 9 dB 
over ground mounted systems. 

* Custom tailored steep skirt preselectors. 

* Proven designs - hundreds In service 


CONTACT US FOR MORE INFORMATION 
We'll send you our technical bulletin 
"Receiver Multicouplers and R.F. Preselectors” 


as well as several other papers on isolators, 


-WAY DIVIDER PANELS 


combiners, cavity resonators, duplexers and 


power monitoring systems. 


EMR OFFERS A COMPLETE LINE OF RF FILTERING EQUIPMENT 
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PACCOM WIRELESS MODEM 


Ideal for mobile dispatch, industrial telemetry, dedicated 


landline replacement 


Advanced technology ina high quality, reliable design 
Error eliminating protocol, data scrambling for privacy 
Available with or without embedded RF Transceiver 


Medium and High Data Transfer Rates supported 
Many unique and useful features 


PacComm WIRELESS DATA SYSTEMS, INC. 
3652 WEST CYPRESS STREET 
TAMPA, FLORIDA 33067-4916 


(813) 875-6417 * 


FAX (813) 872-8696 


Circle (110) on Fast Fact Card 


112 Mobile Radio Technology April 1989 


The prospect of boosting spectrum ef- 
ficiency moved the FCC commissioners 
to propose a rule that would allow 
operators of fully loaded trunked 
systems to apply for channels in the pool 
of 150 conventional channels in the 
800MHz band. Fully loaded systems are 
those with a number of mobile users per 
channel that meets or exceeds a 
minimum fixed by FCC rules. 


Channel-splitting comes 
to business radio service 

Proposed FCC rule changes in PR 
Docket 88-373 would give access to 34 
1SkHz offset business radio VHF high- 
band channels: 22 in the Virgin Islands 
and Puerto Rico; 12 in the continental 
United States. The proposed changes in- 
clude opportunities for high-power pri- 
vate paging operations. 

“Although heavy use of the business 
radio service channels in the ISOMHz 
band would limit the availability of the 
offset channels to new users,” the agen- 
cy’s announcement reads, “the FCC is 
asking for comments on whether the 
presence of a frequency coordinator for 
the business radio service in the 
ISOMHz band is sufficient justification 
to make all 1SkHz offset channels avail- 
able on a routine basis.” 


UHF-TV sharing remains 
blocked by TV proceeding 


Efforts by private land mobile radio 
users to gain access to spectrum allo- 
cated for UHF TV broadcasting contin- 
ue to be blocked by FCC consideration 
of comments in a notice of inquiry about 
advanced television (ATV). 

ATV includes various proposed meth- 
ods for improving the quality of TV pic- 
tures, such as high-definition TV, which 
would increase picture resolution. 
Among the alternatives proposed for an 
ATV spectrum plan are: 

* no additional spectum allocation. 
(ATV must fit existing 6MHz channels.) 

¢ use of 3MHz channels to supple- 
ment existing 6MHz channels. (The 
3MHz channels would not necessarily 
be contiguous to existing channels.) 

* use of additional 6MHz channels, 
not necessarily contiguous, to supple- 
ment existing channels. 


_—_————— 


* use of a supplemental 6MHz chan- 
ne] to simulcast ATV during a transi- 
tion period, after which conventional 
broadcast signals would not be used. 

Although new access to UHF-TV 
spectrum may be withheld from land 
mobile licensees, TV broadcasters 
themselves could be authorized to offer 
non-ATV service on supplemental chan- 
nels. Alternative services would be of- 
fered only until the licensee constructed 
and began to use ATV broadcast capa- 
bility. Authorization to offer alternative 
services would be for a limited time. 
The alternative services may include a 
form of communications capabilities 
similar to private land mobile, an idea 
that is not expected to be met with en- 
thusiasm by current land mobile radio 
service providers such as specialized 
mobile radio system operators. 


Taxicab alliance protests grab 
for 150MHz offset channels 
The International Taxicab Association 
(ITA) disapproves a frequency allocation 
proposal initiated by the National 
Association of Business and Educational 
Radio (NABER). 

NABER has asked the FCC to assign 
12 offset frequencies in the ISOMHz 
band for use by licensees in the business 
radio service in areas outside the 
Statistical metropolitan areas (SMAs) 
defined by the 1950 census. Within those 
SMAs, the frequencies are assigned to 
the taxicab radio service. 

ITA contends the demand for spec- 
trum by taxicab radio users is sufficient 
to warrant assigning the frequencies for 
that service; NABER contends the 
opposite. 


Commission issues report 
on frequency coordination 


“Report to the Commission on Fre- 
quency Coordination in the Private Land 
Mobile Radio Services” discusses the 
origin of frequency coordination, the 
development of the coodination system 
and benefits and problems. 

It is available for $20 plus postage or 
delivery charges from the FCC's 
duplicating contractor, International 
Transcription Services, 2100 M St. 
N.W., Suite 140, Washington, DC 
20037; 202-857-3800. The publication 
number is 88-30. 


Spectrum auction proposal survives in 1990 budget 


The national budget prepared by former 
president Ronald Reagan’s administra- 
tion for fiscal year 1990 (Oct. I, 1989, 
to Sept. 30, 1990) recommends a pro- 
posal to auction 6MHz of spectrum in 
the 800MHz band—as have previous 
budgets. 


have won congressional approval, their 
estimated value continues to rise. Initial 
administration estimates put the spec- 
trum value at $600 million. A House 
bill estimated the auctions would net 
$800 million. The 1990 budget places 
the value at $2.3 billion in 1990 and $1.1 


Although spectrum auctions never _ billion in 1991. 


Make The HEART Of 
Your Communications... 


A POWERFUL RECHARGEABLE 
BATTERY 


When you nead replacement bat 
teries far your 2-way radios and 
paging equipmant, depend on High 
quality JaBro batteries to keep 
your system running smoothly. All 
of these nickel-cadmium bettenes 
are American made and are 
shipped factory fresh for maxi 
mum power and long service lite 
This new catalog shows our 
expanded communications 
ing, with complete cross 
reference data and specifica 
tions, also includes cordiess 
phone batteriés, lithium mem 
ory back-up batteries. ni-cad 
button cell assemblies and 
modular-paks, and sealed lead 
acid battenes 


JaBro .. 
your best — 
source for 
ali your 
battery needs! 


\G38-A Unnwersty Lane Lise. tt 
3 12/964 SSE Order Enuy wer eesr3 
dex PAID © Cable JAGROUSA « FAC 212/964-9081 


Canadian Alfitato. 430/248-4020 « European Hepresartative. 33 (1) 4376-21-21 


ABRO JABRO Batteries, inc. 


The House of Battenes 
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Need a Cellular NAM Programmer? 


Profit from the Curtis Advantage 


$995°° 


oplions addi. 


Exclusive features give you the edge: 


¢ All NAMs;, all phones, 
- even non-standard models! 
° FREE printer” for accurate record 


In CA: (415) 964-3846, FAX (415) 964-3574 


1235 Pear Avenue 
Mountain View, CA 94043 


* while they last 
Curtis Electro Devices, Inc. 
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Regulating technology 


Land mobile radio interests promote shared use of UHF-TV spectrum 


Organizations representing land mobile 
radio interests exercised the latest op- 
portunity to promote shared use of 
UHF-TV channels to the FCC. 

The Land Mobile Communications 
Council (LMCC) and the mobile com- 
munications division of the Telecom- 
munications Industry Association (TIA) 
filed comments in MM Docket No. 
87-268. The docket is an FCC rulemak- 
ing proceeding whose objective is to 
chart the regulatory course for advanced 
television (ATV) broadcasting. ATV im- 
proves the televised picture. High- 
definition television (HDTV) is one 
form of ATV. 

Some, but not all, developers expect 
ATV broadcasting to require additional 
spectrum. 

LMCC supports rules that would re- 
quire broadcasters to develop ATV 
signals within their existing 6MHz 
channel bandwidths. That would clear 
the way to implement shared use of 


UHF-TV channels along the lines of a 
plan already before the FCC. 

But if additional spectrum is required, 
the FCC proposes to allocate it to the 
broadcasters, who would have the op- 
tion to leave it dormant. They also 
would have the option of “leasing” it to 
land mobile radio users until the broad- 
casters decide to use it. 

Although LMCC hopes the FCC will 
require ATV to be accomplished within 
current 6MHz channels, it has taken a 
position on this portion of the FCC pro- 
posal. It finds the “leasing” option to 
be “inappropriate” in part because it 
would force radio users to pay a broad- 
cast entity to use spectrum the broad- 
caster would get for free. 

Instead, LMCC wants radio users to 
have access, however limited, to UHF- 
TV frequencies on a shared basis. If and 
when ATV broadcasting begins in an 
area, radio users in that area would have 
to yield their channels. 


TIA takes active positions that cover 
several alternatives: 

¢ If ATV is held to 6MHz channels, 
then ATV developers should be required 
to design receivers capable of meeting 
interference standards proposed in the 
original land mobile/UHF-TV sharing 
proceeding. 

® If ATV is held to 6MHz channels, 
the UHF-TV channel assignments 
across the country should be reshuffled, 
filling in the lower channels. Then, the 
upper channels should be reallocated for 
land mobile use. 

¢ If ATV requires each broadcast sta- 
tion be allocated a second 6MHz chan- 
nel for simulcasting or if ATV requires 
each broadcast station be allocated an 
additional 3MHz channel to augment its 
conventional picture, TIA concludes 
that sharing or reshuffling remain 
possible. 
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Digital Desolderin 


When Temperature Control Is Critical 


Introducing the MBT-210 
from PACE®*, a major revolution 
in desoldering technology! 


Digital-Display, Closed Loop 
Tip Temperature Control 
Load sensitive, turbo heat 
boost responds on demand. 
High cycle thermal response 
capability, especially on 
multi- leaded components, 
requiring quick temperature 
recovery. 

Calibrated tip temperature 
set and read controls. 


Snap Rise, 
Instant Flow Vacuum 


+ Three times faster than 
comparable self-contained 
systems. 


* PACE, INC. 
PAGE 9893 Brewers Court 
Laurel, Maryland 
20707 


INCORPORATED 


Systems for Development, Production and Repair of 
Electronic Assemblies 
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USA 


Visit us at IMCE, Booth 1659. 
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» Eliminates resweat, virtually 
polishing hole and lead clean. 

+ Operator training is mini- 
mized, operator productivity 
is maximized. 

* Maintenance down-time is 
dramatically decreased. 


EOS/ESD Compliance 

* Fully meets all requirements 
of DOD-2000. 

+ Features only static- 
dissipative desoldering 
handpiece on the market. 


Call PACE’ today at 
301-490-9860 or telex 198296 
for a free demonstration. 


Trilectric Establishes 
National Distribution and Inventory 


Trilectric, major supplier of: 
« Mobile Amplifiers/Chargers « Base/Repeater Amplifiers 
« Mobile Power Amplifiers « VHF, UHF, 800 MHz 
is pleased to announce our newly established National Distribution 
and Inventory Program. 
For the stocking distributor nearest you, please note the following list with 
their locations and phone numbers. 


13. Syntonic 
(800) 482-2377 x62 PA 
(800) 233-2365 National 


9. Hutton Communications 
(214) 484-0580 TX 
(800) 442-3811 National 


— 


5. Communications Associates 
(800) 892-1611 IL 
(800) 435-9313 National 


6. Eastcom Industries Ltd, 
FAX 416-743-8131 
(416) 743-7801 Canada 


. Tekcom, Inc. 
(800) 835-2664 CA 
(800) 835-2661 National 


10. Tessco 
(301) 785-5300 MD 
(800) 638-7666 x2, National 


N 


. Aurora Marketing Co. 
(800) 235-3580 CO 
(800) 525-3580 National 


11. Primus Electronics 
(800) 892-1413 IL 
(800) 435-1636 National 


» 


7. Elmquist Electronics 
(608) 222-0900 WI 
(800) 362-5545 National 


Carwright Communications 
(800) 582-2641 OH 
(800) 543-8614 National 


8. Graham Radio, Inc. 
(800) 732-3415 MA 
(800) 225-4448 Eastern U.S. 


Cascom 
(206) 624-7136 WA 
(800) 282-AMPS 


For further information please contact Trilectric. 


12. Radio Wholesale 
(404) 561-7000 GA 
(800) 53-RADIO National 


Z\TRILECTRIC 


A division of Celltronics 


10040 Mesa Rim Road, San Diego, CA 92121 
1-800-551-8551 © 1-800-424-8491 in California 
FAX: 619-587-0049 

TELEX: 4993539 

Local: (619) 587-0656 
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ew products 


Readers’ choice 


Of all the new products and services 
covered in the August 1988 issue of 
MRT, the ones reprinted here 
generated the most reader requests for 
additional information. If you missed 
them the first time, here is your op- 
portunity to acquire more information 
on them: Just circle the corresponding 
Fast Fact number on the Fast Fact 
Card found in the back of this issue 
and mail the card to us. 


Two-way portables meet 
simple communications needs 


The Radius PIO and P50 two-way 
portables from Motorola offer CTCSS 
and DCS to reduce co-channel recep- 
tion. Model PIO features single- 
channel, low-power operation in UHF 
and VHF. P50 is available in 2W or 
5W models in VHF and IW or 4W in 
UHF; it also offers one- or two- 
channel operation. 
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Portable satellite terminal takes 30 minutes to set up 


The ViaSat portable satellite terminal 
can be checked as airline baggage and 
takes about 30 minutes to set up. The 
Ku-band VSAT earth station system can 
provide full duplex telephone and data 
communications simultaneously from 
any site, and the terminal is available for 
sale, lease or short-term rental. 
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Miniature display device serves as data monitor 


The Private Eye miniature display 
from Reflection Technology provides 
the readability of a full-sized monitor in 
a 1"xl%"x3%" package. Using op- 


toelectric technology, it can reduce the 
size of a product that incorporates a full- 
sized display and enhance an existing 
product by adding a full-screen display. 
The device can be held in front of a 
user’s eyes or mounted on a headset. 
The image viewed in the unit appears 
to be 2 feet away and does not impede 
the surrounding background. With the 
unit attached or built into mobiles or 
pagers, technical information can be 
read to engineers, and route and 
delivery information to drivers. The 
device display uses less than 4W and 
can be battery-powered for portability. 
Circle (313) on Fast Fact Card 


10-channel mobiles 
have built-in scan 


The RM mobile radio line from 
Regency Electronics comes in three 
versions: RML, with 60W power in 
the 30MHz to 50MHz range; RMV, 
with 60W power in the 148MHz to 
174MHz range; and the RMU, with 
45W power in the 450MHz to 
428MHz range. The radio has 10 
channels, built-in scan, scan delay, 
time-out timer and 12-hour clock. 
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Lead-acid battery pack 
charges at 15A per hour 
A high-power rechargeable lead-acid 
battery pack is available from Com- 
munications Service Consultants. The 
Mid-Pac 15 is a ISAh battery for use 
with Midland 70 series radios. 
Circle (304) on Fast Fact Card 


Board tester’s power 
comes from unit under test 


Menu-driven testers from Contact 
East diagnose faults in microprocessor- 
based devices. The unit clips directly 
onto the processor to isolate memory 
and I/O problems. Power is supplied by 
the unit under test. 


Circle (269) on Fast Fact Card 
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Antennas provide 
broadband directional gain 


The Log Periodic antennas from 
Transcrypt International are 
lightweight and easy to carry and can 
be deployed in less than a minute. 
They offer maximum range extension 
for hand-helds and base stations and 
provide broadband directional gain. 
The antennas are designed for tactical, 
VHF and UHF communications and 
are available in several versions to 
cover frequencies from I00MHz to 
900MHz. 

Circle (515) on Fast Fact Card 


We did it! The Model NC-105 
Digital Coded Squelch Encoder/ 
Decoder. Designed specifically 
for squelch control applications 
and compatible with both 
Motorola's DPL and General 
Electric’s DCG systems. 

The NC-105 features SMT, 
micro processor circuitry, over 
150 field programmable codes, 
and NorComm's assurance of 
technical assistance on most 


Voice mail system 
suits SMR needs 


An integrated voice mail system of- 
fered by AmeriCom complements its 
trunked network switching system. The 
voice mail system connects to the net- 
work via standard telephone lines. The 
voice mail capability includes 
mailboxes, call forward, message 
retrieval and message filing. 
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Trunk line enhancement 
allows faster call processing 


The DID Maximizer trunk line 
enhancement from Hark Systems 
allows faster through-put of calls. In- 
stallation of the unit by paging and 
mobile telephone system operators 
allows compatibility with Type IT inter- 
connection signaling requirements. The 
enhancer translates MF signaling to a 
format compatible to existing 
equipment. 
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applications. 

Imagine all that power packed 
into a mini 1.25°W x 1.60”L x 
.25”H package. Complete with 
the superb quality NorComm is 
renowned for. 

Through a bit of wizardry on 
our part, we're introducing it ata 
price that can't be beat. As low 
as $76.45 (dealer net). Some may 
call it magic. We call it the 
NorComm Mode! NC-105. 


Borcomm 


SIGNALLING PROOUCT 


TOLL FREE SALES 800-874-8663 / In a Call (916) 477-8400 / FAX (916) 477-8403 


12438 Loma Rica Drive A” / Grass Valley, CA 95945 
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INCREASE 
YOUR 
BOTTOM 


LINE... 
WITHOUR 
PRODUCT 


The CES Winning Lineup 
brings you the right product, 
at the right price with the 
right support. 


From economical simplex single user 
systems to complete terminals with 
billing packages for community 
systems, CES has the right products to 
enhance your sales and generate 
recurring income. Find oul how, call or 
write for “Your Free Personal 
Telephone Interconnect Planning 
Guide” an informative book detailing 
the “How To” of radio interconnect 


Communications 
Electronics 
Specialties, Inc. 
931 S. Semoran Bivd,. Suite 218 
Winter Park, Florida 32792 
Local: (407) 679-9440 


FAX: [407| 679-B110 
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New products 


Mobile test set 
has autoset function 


The mobile radio test set FMP 3 from 
Rohde & Schwarz incorporates fun- 
damental capabilities for transceiver 
measurements and is portable. It 
features simple operation and autoset 
facilities. A detachable directional 
coupler probe is available for reflect- 
ometer measurements. An optional 
duplex modulation meter is available as 
well. 
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Trunked system identifies individual users 


SmartWorks 800MHz single-site, 
trunked communications system from 
Motorola reduces congestions with an 
automatic allocation of a limited number 
of radio frequencies among many users. 
A push-to-talk ID-emergency call on the 
CRT display shows a visual readout of 
a unique ID code assigned to each 


Speaker amplifies 
hand-held audio 


The HTS-1 amplified speaker from 
Naval Electronics features a 10dB audio 
amplifier and oval speaker to boost 
hand-held sound. A battery-saver circuit 
shuts off the audio amplifier if a hand- 
held is squelched for more than 10 sec- 
onds. A de power jack and voltage 
regulator enable use of any external 
voltage from 5Vdc to 15Vdc. Features 
include automatic shut off, built-in 
nicad charger, LED display status in- 
dicator and titled base. 

Circle (305) on Fast Fact Card 


mobile or portable radio user. In the 
event a failure occurs on the current 
control channel, a dedicated channel 
reassigns other voice channels to con- 
tinue processing calls. Previous separate 
systems can be integrated on the Smart- 
Works system to meet individual needs. 
Circle (216) on Fast Fact Card 


Monitor receives 
from 100kHz to 2,036MHz 

A monitor from Ace Communica- 
tions receives SSB, CW, AM, FM wide 
and narrow modes from 100kHz to 
2,036MHz. The radio operates on 
13.8Vdc and can scan four banks of 100 
channels each. Each bank has a priori- 
ty channel to override calls on other 
channels. The receiver’s frequency 
coverage is split into two groups: 
O.IMHz to 30MHz and 30MHz to 
2.036GHz. 
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Programmable 
Attenuators 


Model 50P-076 Model P50-006 
Frequency Range Frequency Range 
DC-1000 MHz 10-600 MHz 


Attenuation Range 
0-127 dB in 1 dB steps 
Attenuation Steps 

1, 2, 4, 8, 16, 32 and 64 dB 


Attenuation Range 
0-63 dB in 1 dBisteps. 
Attenuation Steps 
1,2, 4, 8, 16.and32.dB 


Model 50P-280 Pr Mode! SOAP-002 
Frequency Range a rs) peaneney: Range 
10-650 MHz j 1 ‘MH; 
Attenuation Range 1 o<15 Va Attenuation Range 
0-70 dB in 10 dB steps = 0-30 dB continuously variable 
Attenuation Steps ie : 
10, 20 and 40 dB 
JFW Industries, Inc. 
5134 Commerce Square Dr. 
Indianapolis, IN46237 
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G6-450 Series 
450-470 MHz 


Omnidirectional 
Fixed Station 


MECHANICAL 


ELECTRICAL 


@ Gain... | @ Length... 
6dBd 87 inches 
@ VSWR... @ Weight... 
8MHz under 16 Ibs. 
Tort 
@ Wind Survival... 
@ Connector... 125 mph 
Type N 
Female @ Mounting... 
; ; Up to 2 inch 
@ Lightning mast 
Protection... 
Direct ground 


CALL NOW 
800-327-9076 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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New products 


Paging transmitter serves 
private carrier systems 

The DPT 100 digital paging transmit- 
ter trom Neutec is designed for private 
carrier paging systems and is available 
in lowband, midband VHF and UHF. 
Each unit offers a minimum of 80W of 
transmit at 100% continuous duty. Con- 
trol circuitry allows analog and digital 
paging formats. The units have front- 
panel controls. 
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Wattmeter comes in 
true peak power version 


Retrofit kit 


Model 43 wattmeter from Bird Elec- 
tronic Corporation is available in a true 
peak power reading version, model 43P. 
Measurement of true peak power of SSB 
and AM modulated RF, as well as some 
rectangular limited pulse signals, is 
feasible with model 43P. No special 
plug-in elements are needed for peak 
measurement. Depending on the ele- 
ment selected, the overall frequency 
range of the tester is 450kHz to 2.3GHz, 
and RF power range is 100mW to 
10,000W. The standard model 43 watt- 
meter can be modified with a retrofit 
kit, model 4300-400, to obtain the same 
peak power measuring capability as 
model 43P. The retrofit kit includes a 
pe board that mounts inside model 43, 
and conversion time is less than 15 
minutes. 
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HUSTLER 


G7-150 Series 
148-174 MHz 


Omnidirectional 
Fixed Station 


ELECTRICAL MECHANICAL 


@ Gain... Pf @ Length... 
7dBd 15 feet 4 inches 
@ VSWR... @ Weight... 
3MHz under 10 Ibs. 
4.551 


| @ Wind Survival... 


@ Connector... 100 mph 
Type N Female 
@ Mounting... 
@ Lightning Up to 2 inch 
Protection... mast 


Direct ground 


CALL NOW 
800-327-9076 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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New products 


Data capture system 
increases frequency response 


The TC-2500 data capture system 
from Astro-Med increases the response 
time of its MT-5900 eight-channel 
recorder from 5kHz to 200kHz. The 


unit samples eight channels 
simultaneously at rates as high as 2MHz 
per channel. 
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Test controller includes cell-site simulation 


The ZK-1200-A cellular test controller 
for the IFR 1200 from ZK Celltest 
Systems provides hands-off automatic 
test of cellular phones. Audio connec- 
tions to the mobile phone are provided 
by a high-fidelity acoustic coupler. 
Mobile test control signaling, which 
simulates a cell site, is done via the 
mobile antenna port. 
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Voice prompts are option for paging terminal 


Circle (240) on Fast Fact Card 


Model 64 Dapt-Plus paging terminal 
from Zetron supports 1,000 pagers and 
is field-programmable, including pag- 
ing format. It offers as many as three 
telco interfaces, four transmitter-zone 
steering, duplex or simplex talkback 
paging and various paging formats, An 
optional voice-prompt card may be in- 
stalled; it holds as many as eight 
messages. 


“ON WINDOW” UHF ANTENNA 


© UHF (420-520 MHz) 


e 3db gain 


e “On Window” No Hole 


e Goes Through Car Wash 
(no removal or adjustment) 


e Whip Only 20” Long 
(trim to exact frequency) 


e Black Chrome Electroplate 


Whip 


3900-B River Road @ Schiller Park, IL 60176 @ 312-671-6690 
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PATENTED 


Specialists in cellular. 


PHONES 


uniden 


(AA) MOTOROLA 


NEC 
+ AUDIOVOX. 


LEMMOT CCIEDONES 


Call for current pricing. 


800-888-1654 


Quality Products...Quality Service 
Same day shipping! 
“Territorial Restrictions Apply. 
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Maximize Your GAIN... 


8874/3CX400A7 48-869625, 795-1 MRF455, MRF224 8560A/AS 
97-10887A01 $D1018-6 65-83382D02 
[eS iG : 
$D1414 8961/3CX400U7 8643 48-869741, 48-84411L04, 
$D1421 97-10794A01 97-136A01, 97-136A02 EFJ4021, EFJ4053 


19A134243P1, 19A134387P1 4CS250R 8072, 4657 MRF646 
19A134340P2 65-83999G01 MRF247 
5894B/8737 74NO03 48-869583 8122 
51-82274NO3 EFJ4051 


In 1979 RF Gain was 
created in the midst of a 
communications market 
needing an alternative source 
to the original equipment 
manufacturer. 

Today, RF Gain, as a 
division of Richardson Elec- 
tronics, Ltd., is serving all 
aspects of the communications 
industry--from radio repair 
shops to major OEMs world- 
wide. We have built a success- 
ful worldwide operation by 


With RF GAIN 


offering a vast supply of 
electron tubes, closed circuit 
television equipment and RF 
transistors. Major manufactur- 
ers we represent include 
Acrian, Amperex, EIMAC, 
Motorola, National, Philips and 
SGS-Thomson. 

A 30% same-day shipping 
record assures the service you 
need, 

Stop by Booth 564 at the 
International Mobile Communi- 
cations Expo in Las Vegas to 


see our products. You can also = system and qualify for a 
pick up our latest catalog. enter _ transistor cross-reference PC 
our drawing for a free CCTV disk. 


Richardson Electronics, Ltd EEE 
Corporate Headquarters (800) 323-1770 
(312) 232-6400 
(800) 645-2322 
(800) 348-5580 
(800) 221-0860 


RF Gain Division 

All USA Sales Offices 
U.S. Export Inquiries 
Europe/England (0522) 542631 
Canada (800) 387-2280 

All other international inquiries call Corporate Headquarters. 
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New products 


Static control line 
contains anti-static guard 


A line of static control cleaners from 
Tech-Sa-Port incorporates an anti-static 
guard element. Contaminant-free prod- 
ucts offered include anti-static CRT 
screen cleaner, anti-static treatment, 
disk cleaning solvent and cleaning pads. 
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Land mobile, marine units offer 80 channels 


Two VHF marine-land mobile 
transceivers from Midland LMR are 
programmable for as many as 80 chan- 
nels and are available as one-piece or 
remote-mount units. The synthesized 
Syn-Tech radios, models 70-343A/443A 
provide 25W output, switchable to 1W. 
Models 70-343/443 offer an adjustable 
RF output of 20W to 40W. The units 
feature programmable busy channel 
lockout and time-out timer. 


Circle (202) on Fast Fact Card 


Dual-trace oscilloscope includes delayed sweep 


Circle (436) on Fast Fact Card 


The 2125 20MHz dual-trace 
oscilloscope from B&K Precision, a 
division of Maxtec International, has 
delayed sweep and features ImV per 
division sensitivity. The scope has a 
built-in component tester for capacitors, 
inductors, diodes, transistors and zener 
diodes. Delayed sweep operation covers 
from 0.1 microsecond per division to 50 
milliseconds per division in 18 steps. 
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sKYLINE™ 
series PO00RAGI° 


s 6 Bandwidths U 


e 1.5 and mS: 
e Built in Bridging 


) sKYTRAX™ 
9500 DTL Multiplex 
svyyywtthA Vi 
Wy hhbdes 
ALSSIIAAIG ALD ¢ 


" mmable 
ised, Field Program” ™ 
° sla 4.4 KB Data Capability 
FS z 


3825 OBS 


» cciTT Compatible 


p to 780 Channels 
2GHZ Operation 


THE WORLDWIDE REACH OF MOBILE COMMUNICATIONS 


Mobil Kommunikation ¥29)B{Z KINHTEY EMMIKOINQNES 
Mobile Fernverbindungen Liikujaviestinti Genzen Iletifim 
HIMI HVNwWPM Comunicagdes Moveis Posizdné Spose 
Mozgo Tavkozlés taznosc¢ w Ruchu 4s jaie Jluail julu) 
Comunicaciones Moviles Mobil Kommunikation 
Moouaonvie ceasu Moliele Communicatie Verbindingen 
Moyens De Communication Mobiles Genzen Iletifim 
KINHTEZ ETMMIKOINQNEZ Comunicazioni Mobili 
OS aso Si plas pién-thoai trén xe Genzen Iletifim 
Mobil Kommunikation FS Comunicacdes Moveis 
Mobile Fernverbindungen ;##%/{2 Mozgo Tavkozles 


Mobile communications is now a global en- 
terprise. To celebrate that fact, Telocator, the 
foremost mobilecom trade association in the USA, 
is holding its first International Convention— 
“The Worldwide Reach of Mobile Communica- 
tions’ —in Orlando, Florida. 

In addition to the world’s most comprehensive 
display of mobile communications products and 
services—cellular, paging and IMTS—Telocator 
offers outstanding speakers and informative 
seminars on developments in the USA and 
abroad. Richard Kirby, Director of the 


Radio Consultative Committee (CCIR) of the In- 
ternational Telecommunication Union in Ge- 
neva, Switzerland, is the convention’s keynote 
speaker. Telocator conventions also bring to- 
gether the leading figures in mobile communi- 
cations, providing unparalleled opportunities for 
sharing ideas and making contacts. Join us in 
Orlando as we unite the world through mo- 

bilecom! 
For registration and housing information, contact 
Telocator, 2000 M St., NW, Washington, D.C., 
20036, 202-467-4781, FAX 202-467-6987. 


mane ™ Cs At 


TELOCATOR SPRING INTERNATIONAL CONVENTION 


> Ae LO 


© © 
MAY 3-—5, 1989 
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New products 


Wireless modem enables local area networking 


The ESTeem model 85 wireless RF 
modem from Electronic Systems 
Technology allows local area network- 
ing. The unit’s frequency-agile VHF 
narrowband transceiver provides more 
than 600 radio frequencies for modem 
operation. As many as 255 users on 


each frequency can be networked. Data 
flow is controlled by user-selectable 
hardware or software handshaking. The 
modem offers private data communica- 
tion and an operating range of 10 miles 
to 15 miles. 
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OUR a TO YOUR RADIO 


OUR complete line 

of accessories 

enables use of por- 

table or mobile 

radios in virtually 

any situation. We 

have extensive ex- 

perience in solving 

communication 

problems — from 

the routine to the .——“__. 

extremely difficult 
. and it’s all 

available to you. 

Simply contact us. 


SOUND IDEAS FROM 


seccom 


CORPORATION 


1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 
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+ DTMF/steel keys! 


sealed gold contacts! 


F ® COLOR: All keyboards come in BLACK... . 
f OPTIONAL: Specify DARK BROWN * Contacts 

f if are; WATER PROOF/DUST PROOF ® Completely 
“s saif contained - NO RFI * Simple 3-wire connection & 

f Output level adj. © Wide operating range 4 to 16 VDC « 
Wide temperature range -22* to + 160°F ® Supplied with 
instructions, schematic, template & hardware. 


CALL OR WRITE 
FOR FREE CATALOG 
"Request quantity pricing 


© 

= 

| 
. P-7V 12 KEY VERT. $53* 
ar P-7H 12 KEY HORIZ. $53* 
P-8¥ 16 KEY VERT. $57" 


' PipoCGommunications ® Hs aang Setrg California 95726 


916-644-5444 
Emphasis is on Quality & Reliability FAX-916-644-PIPO 


Mail 


i 
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Interconnection testers 
measure opens, shorts 


Low voltage interconnection testers 
from Weetech measure cables, cable 
harnesses, backplanes, wiring systems, 
resistors, diodes and switches. Model 23 
performs point-to-point tests for opens 
and shorts for as many as 8,192 test 
points. Model 22 performs the same 
function for as many as 512 test points. 
Test voltage for both units is 10Vdc with 
current ranges of 0.lmA to 10mA. 
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Radio alert system 
covers three ranges 


The EAR emergency alert radio 
system from Com-Ser Laboratories 
covers lowband VHF, highband VHF 
and UHF frequency ranges. Three dif- 
ferent receivers are available to cover 
one of these ranges. 
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Trunking mobile offers cloning capability 


Model SM-1020T SMR _ trunking 
mobile from Neutec features a ‘“no- 
tune” RF design. The mobile allows as 
many as 10 groups and areas to be pro- 
grammed, It can program conventional 
800MHz frequencies. Transmit power 
is SW to 20W, adjustable. Features in- 


Billing software details 
dispatch, interconnect use 
System 3000 mobile billing software 
program from I.D.E.A. for GE Marc 
VY and Motorola SMR _ operators 
itemizes billing for dispatch and inter- 
connect mobile radios using flat-rate 
airtime, time-segmented rates and 
multiple unit billing rates. The operator 
may specify rates for each ID and tone 
set. A detailed list of calls is available. 
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Replacement battery packs 
fit Motorola HT-600 


Replacement battery packs for 
Motorola’s HT-600 series are available 
from W & W Associates. WC-060J- 
563A replaces Motorola NTN4563A; 
WC-060K-4584A replaces NTN4584A; 
WC-060L-4588A replaces NTN4588A; 


and WC-060M-4585A 
NTN4585A. 
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replaces 


clude time-out timer, call alert LED, 
system-track lock, system scan and 
through-the-mic programming. Cloning 
is possible with a cloning cable or op- 
tional hand-held memory unit for clon- 
ing and reprogramming. 
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Multivoltage system 
protects against shorts 

The DUVAC II line of dual voltage 
alternator controls protects against 
reverse polarity, loss of ground, short 
circuit, over current, over voltage and 
low voltage. Model 52103C from Sure 
Power Industries is a 24V to [2V, 25A 
converter. A primary application would 
be in conjunction with installing a 12V 
radio onto a 24V chassis. 
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Mobile amplifier covers 
800MHz broadband 
The A-2050T 800MHz amplifier 
from Trilectric division of Celltronics 
is broadband and covers 806MHz to 
821MHz. It provides 40W to 60W RF 
output and features solid-state switching. 
Circle (284) on Fast Fact Card 


Paging terminal upgrades 
include HSC encoding 


The Page Master Phase II paging ter- 
minal upgrades include HSC and digital 
voice prompting. The terminal from 
CTI has analog and digital encoding 
capability. As many as four messages 
may be used. All custom features are 
provided on a per-subscriber program 
basis from a menu-driven CRT and 
keyboard. 
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stand the test of 
time. It’s time to 
call and order! 
1-800-258-3860 


Or through your 
favorite distributor. 


CORPORATION 


48 Perimeter Road 
rAKSQoSer NH 03108 603-627-7877 


FAX 603-627-1764 TLX 4949472 
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The 
Complete _ 
-CELWAVE Distributor 


Communications: 
Associates has beenca 
feader:in the w holesale 
distribution of mobile” 


since our founding in 1979 
and today we-are one of 


the country. 


agai ae 


Ne 


© Celwave Products: 
a Base Station Antennas’ 


©. ‘a Mobile Antennas 
(Antenna Inc.) 
®: Transmission Line 
(Cablewave) 
= Duplexers 
> w Cavities and Filters 


= Combiners and 
“Multicouplers 


ay) Communications 
Quy AN WW Associates Ine. 


P.O; Box 2309 305: North Republic Avenue Joliet, IL 60434-2399 ; 
(815) 744-6444 US (800) 435-9313 TL (800) 892-1611 
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communications products” 


“the largest: distributors ine 


New products 


Replacement batteries fit 
Motorola MTX800, MTX1000 


Two replacement batteries for 
Motorola radio models MTX800 and 
MT1000 are available from Alexander 
Batteries. Battery H4822 replaces 
Motorola NTN4822A and NTN5047A 
and offers 1OV, 600mAh capacity. It ac- 
cepts a rapid charge. The H4824 
replaces Motorola model NTN4824A 
and NTNS5094A and offers 10V, 
900mAh capacity. It accepts a rapid 
charge. 
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Tone panel regenerates 
37 EIA CTCSS tones 


The TIC-100 CTCSS repeater panel 
from Pacific Circuit Design features 
fast transmitter rise time and advanced 
remote DITMF function contro]. Stan- 
dard features include 37 EIA CTCSS 
regenerated tones, CW identifier, 
repeater maker circuitry, courtesy beep, 
remote DTMF control, five-digit securi- 
ty code, time-out timer and transmit 
hang time. The operating voltage is 
8Vdc to 18Vdc. 
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Display cabinet fits 
repeater controller 


A display cabinet option from S-Com 
Industries for its 5K repeater controller 
can be retrofitted to any 5K controller 
without soldering and rewiring. The 
cabinet sports a non-chipping black 
anodized front panel, white graphics 
and the use of hidden fasteners. LED 
lamps inform the viewer of important 
circuit status data and consume only 
ImA each. A conductive iridite-plated 
chassis box reduces RFI and houses the 
5K board, display board and an optional 
audio delay module. 

Circle (219) on Fast Fact Card 


PES SF a) 


THE 
RADIOTELEPHONE 
WITH FAXABILITY 


THE GLENCOM* 4000 SERIES DEALER 
GIVES YOU EXTRA INQUIRIES 
COMMUNICATIONS CAPABILITY: INVITED!! 


Mi New technology gives the GLENCOM 
4000 the ability to operate on most non- 4g 
cellular systems (IMTS, SMART, 2805, 

and DTMF). 


@ Hands-free option offers safe, flex- 
ible operation and has exceptional 
voice clarity. 


Wi Powerful continuous-duty opera- 
tion gives reliable wide-area 
coverage. 


Mi And now you can operatea 
FAX machine, orevenacom- 

puter with modem, right in your 
vehicle. Great for real estate, 
salespeople, contractors 
and other professionals. 


IN STOCK FOR 
IMMEDIATE 
SHIPMENT!! 


Best of all, i's made by Glenayre, 
one of the world’s premiere sup- 
pliers of wireless communications 
equipment, famous for product reli- 
ability and service. 
See this remarkable radiotele- 
phone and watch it handle FAX with 
ease. Or, call for more information. 


In Canada: 416-287-2111 
In USA: 1/800-524-1251 
In New Jersey: 1/800-624-2836 


Glenayre 


aummee 2/ECTFONICS itd. 
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New products 


Encryption device allows 
64 channels wideband use 


The M-PD VGE (Voice Guard en- 
cryption) personal radio from General 
Electric is available in VHF and UHF 
and provides high level security using 
the proprietary, exportable VGE 
algorithm. incrypted range is equal to 
clear range, and the unit offers 
64-channel wideband operation. Field 
programming is possible without open- 
ing the radio. Functions can be 
customized with any IBM-XT or AT 
compatible PC. An_ illuminated 
alphanumeric LCD display provides in- 
stant visual identification. 
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EEPROM multiprogrammer 
features 9 function keys 


The Ez-Writer (E)EPROM multipro- 
grammer from Bytek Corporation sup- 
ports 24-, 28-, 32- and 40-pin MOS and 
CMOS EPROMS and EEPROMS with 
as many as 1,024K bits without per- 
sonality modules or adapters. Required 
voltages and waveforms are generated 
under software control. The unit has 
nine function keys, and operations in- 
clude load, edit RAM data, program, 
blank check, verify device, fill RAM, 
display device data and sum check 
RAM/master. Four operating modes in- 
clude stand-alone programming for data 
editing using a 25-key, integrated 
keyboard and a 40-character alpha- 
numeric LCD; terminal remote control 
using the standard serial RS-232C; 
computer remote control mode via the 
RS-232C and five translation formats; 
and software that provides menu-driven 
operation. 
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Test probe accepts 
22 to 18 AWG wire 


Model 5432 miniature test probe 
from Pomona Electronics accepts 22 to 
18 AGW wire sizes with a maximum of 
0.115-inch diameter insulation. The 
probe tip is made of nickel-plated brass, 
and the probe barrel is molded of nylon. 
It is available in red or black. 
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Lr iPly Your Satisfaction Factor Wi 


NEW DIRECT REPLACEMENT 


BATTERIES FOR MOTOROLA RADIOS! 


We're proud to announce the immediate 
availability of a full range of replacement 
batteries for the following Motorola radios: 


¢ HT-50 


MT-1000/MTX-800 

STX 

Radius® P-10/P-50 

Radius® P-100 

Radius® P-200 

All Multiplier batteries are identical to original 
models in fit and appearance, and meet 

or exceed all original manufacturer's 
performance specifications. 


Hiplier 


YOUR Power House for Communications Batteries 


Call or write for your copy of our latest catalog. 


Multiplier Industries Corp. * Radio Circle * PO. Box 630 * Mt. Kisco, NY 10549 USA * 914-241-9510 * 800-642-2424 (Outside NY State) 
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Cellular phone tester 
provides automated test 


SVAAVASADARASRE NERS SRRUNESEN PESO HERR OR eR eeee ron 


The DB1965 cellular telephone tester 
from Decibel Products provides an 
automated test capability by connecting 
the DB1965 Cel-Tel portable tester to the 
mobile antenna’s connector and select- 
ing tests from the unit's four push but- 
tons. The tester weighs less than 8 
pounds, and with optional add-on in- 
struments, the unit's capability can be 
expanded, The unit comes with inter- 
nal batteries, RF cable, 30dB attenua- 
tion pads and ac power cord. 
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10 MHz Oven Oscillator 
¥0)Hz to/4:2 GHz. RPM ACCURACY 


VHF hand-held adds recharging capability 


The Courier Procom VHF portable 
from Fanon Courier can be recharged 
with a drop-in charger adapter, model 
DIC-1. The charger is used with the 
company’s CHB~-? battery charger. An 
earphone jack is new to the radio, as 
well. The 2W radio is available in one 
of the following business band frequen- 
cies: 151.625MHz, 154.570MHz or 
154.600MHz. An adjustable squelch 
control, volume control and external 
antenna are standard. 
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Lithium AA cell battery offers 3V, 600mAh capacity 
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OXBA KS 


ALL MODELS HAVE 1 YEAR WARRANTY 
Optional factory installed rechargeable battery pack avaliable 


Redes 
ceesaale a a 


60 Hr-1,.0 GHr 
ae concizor: | gupewaraes 
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AG-12AC-ADAPTER $8.95 


T-1200 'GNC-BASE 21" ANT, a 


ee 
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The Molicel? AA cell rechargeable 
lithium battery from Moli Energy 
Limited offers 3.0V nominal and 
600mAh capacity. The rechargeable cell 
provides 200 charge-discharge cycles in 
typical applications. One lithium cell 
can replace two AA size conventional 
rechargeable batteries in most 
applications. 


San Diego, CA 92121 
Californias Call 619-578-7171 
Telex #097120-DATAMAK-103 


EXPORT AGENTUMAGNUS 


Telex #253503 MAGNUS CGO 


m6 =a 


BACI2 $34.95" BACS $29.95 
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New products 


Portable antenna fastens 
in vehicle with suction cups 


The AM 850SC portable cellular 
antenna comes complete with suction 
cup mounts for attachment inside 
vehicles, The 3dB half-wave antenna 
from Valor Enterprises is provided 
with TNC connectors and 17 feet of ca- 
ble and comes in black, red and white. 
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Microwave synthesizer covers 1OMHz to 40GHz 


The 6769A microwave synthesizer 
from Wiltron Company covers a wide 
frequency range of 1OMHz to 40GHz. 
The synthesizer has a built-in internal 
pulse generator, power meter and pulse 
modulator. The unit meets EMI re- 
quirements for military standard 461B. 
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Remote display unit contains 
menu-driven software 

The CSI-12 remote display unit from 
Communications Systems supports the 
control of the CSI series community 
repeater tone panels. The unit features 
menu-driven software that, when used 
in the ‘intelligent mode,” will not allow 
the operator to enter incorrect com- 
mands. The display unit can be used 
with a printer and print a two-page 
listing of the Super-32 and 32-Plus pro- 
gram mode and data retrieval 
commands. 
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Nothing 
terminates 
Belden 9913 and 9914 
better than silver plated RFI 
cable connectors. Choose N, BNC 


and UHF Male or Female. So find out 
more. Call your RFI distributor or 1-800-233-1728: 
in California 619-587-0656. 


EF wy <»> 


} ” 


INDUSTRIES 


A division of Celltronics 


Circle (131) on Fast Fact Card 
130 Mobile Radio Technology April 1989 


Rechargeable batteries 
fit portable transceivers 

Rechargeable batteries for two of its 
portables are available from Midland 
LMR. The 70-B34 fits the Syn-Tech 
80-channel portables and has 1.8Ah with 
12 hours of service at 5W and 16.5 hours 
of service at 2W. The 70-B26 is 1.0Ah 
and 13.2V and fits the company’s 
I6-channel synthesized portables. It 
enables 5W output, rather than 2W 
from the previous battery. 
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Repair kits help to fix 
connectors, boards 


The CIR-KITS from Pace Elec- 
tronics aid in the repair of damaged or 
missing lands, plated-through holes, 
conductors and edge connectors on 
printed circuit assemblies. The kit con- 
tains more than 30 sizes of eyelets, 
tracks that are plated to military specs, 
abrasive stick, setting tool and instruc- 
tions. Three models of kits are available 
to suit various types and levels of repair. 
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Antenna whip offsets windloading effect Autoranging multimeters 
have battery-saver feature 


Page input terminal 
has 80-character display 

The Alpha 200 alphanumeric paging 
input terminal from Ralco Electronics 
features automatic dialing, 80-character 
display, programmable pause behind 
PBX, dial tone on line detection, func- 
tion key dialing directory and selectable 
communications parameter. 
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The Spectrum line of antennas from 
Motorola features a heavy-duty tapered 
whip that reduces the windloading ef- 
fect. Antenna versions for lowband, 
highband and UHF are included among 
the 17 models in the line. The coil hous- 
ing withstands temperatures of —40°C 
to 85°C. Roof-, magnetic- and trunk 
lid-mount antennas are available. 
Antennas are constructed with corro- 
sion-resistant materials. 
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Spectrum analyzer covers 
100Hz to 5GHz range 

The FSB spectrum analyzer from Autoranging multimeters from Con- 
Rohde & Schwarz covers the 100Hzto —_ tact East include audible signaling that 
5GHz range with intrinsic noise below —_ uncovers intermittents. Units measure ac 
—145dBm. Automatic test routines in- and dc volts, current and resistance and 
clude frequency and bandwidth correc- feature an auto-off for battery saving. 
tion routines, internal self-test, frequen- Models come with test leads and 
cy and level marker and level. battery. 
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hen it comes to Professional Two-Way Radio, you need 
a company with experience. 

With nearly two decades in manufacturing and 
service as an OEM supplier for many major ‘Names,’ Ranger 
Communications Inc, USA is expanding. We'd like you to join our 
team on the road to success. 

Ranger USA's worldwide resources—from manufacturing facili 
ties and service centers to cutting-edge research and technology— 
gives us the edge. We're ready to meet and beat the competition. 

Learn more about our track record and strong reputation. Learn 
about our plan for future growth and why you should join with 
a formidable new name: Ranger Communications Inc., USA. 

See us at booth 1184 International Mobile Communications 
Expo '89, Las Vegas, NV. 


RADIO ated le Inc. USA 
ITS BEST. | RANGER Rancho Santa Margarila, CA 92688 


(714) 858-4419 FAX: (714) 858-5125 
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New products 


Lithium batteries fit low-drain requirements 
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The MicroLithium series of Duracell 
XL lithium batteries suits low-drain re- 
quirements. There are 17 cell sizes 
available that range from 35mAh to 
2,500mAh capacity. Laser-welded PC 
pin terminations for wave soldering and 
printed circuit-board mounting are 
available with most of the cells 


Remote switch permits area, channel monitoring 


The RAS remote area switch from 
Parkinson Electronics connects a con- 
ventional dc remote system with a GE 
trunking system control station. It per- 
mits area, group and channel monitor- 
ing. No modifications are required to 
the remote units. The radio function is 
advanced and announced by a synthe- 
sized voice as the remote’s monitor but- 
ton is pressed continuously. 
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mobile 


VoCom 


PRODUCTS CORPORATION 


1161 E. Tower Rd.. Schaumburg. iL 60173 
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407/777-1440 


amplifiers 
available 


RACK MOUNTED 
REPEATER AMPLIFIERS 


_ VHF-UHF-800 MHz 


wou ripag 
applications 


© 25, 50, 100 or 200 watt output 


* Available with drives from 200 mW to 
50 watts 


* Primary power 13.8V dc or optionally 
90-130V ac, 60 Hz 


* Aligned and tested on your frequencies 
for maximum output and efficiency 


Call 1-800-USA-MADE 
(312/885-3296) 
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IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU REED A LINEMAN™ 


MODEL LM-106 
CARRYING CASE 


$275.00 
$25.00 


HELPER INSTRUMENTS COMPANY 


PO. BOX 3628 INDIALANTIC, FLORIDA 32903 USA 
131 TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
800-327-9308 


FAX: 407/777-1447 


° % Comanunieas with the 


Listen to the line or cable 


dispatcher/remote from the 
base station 

Measure line levels 
Measure tone remote control 
tone levels 

¢ Measure line attenuation 


TELEX 362837 (HELPER UD) 
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Lowband mobiles’ output 
adjustable from 25W to 50W 


Syn-Tech II lowband mobiles from 
Midland LMR offer an adjustable RF 
output from 25W to SOW. Maximum 
frequency spread and transmitter and 
receiver frequency offset are 6MHz or 
8MHz, depending on model. The radios 
have 320-channel capacity in as many 
as 16 groups. Features include program- 
mable channel scanning with dual 
priority, programmable signaling and 
built-in data ports. The radios are pro- 
grammable with a de-powered program- 
ming unit via a preloaded data module 
or cloning from radio to radio, The 
radios have die-cast chassis and meet 
military standard 810 C and 810 D. 
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Test set power heads 
allow concurrent measuring 


Two power heads from Marconi In- 
struments for its 2955 radio com- 
munications test set allow simultaneous 
measurement and display of forward and 
reverse power and VSWR in RF trans- 
mission lines and antenna systems. The 
HF directional power head spans IMHz 
to SOMHz and measures power from 
10mW to 400W. The UHF unit covers 
25MHz to 1GHz and measures power 
from 10mW to 100W; it can indicate 
power to 200W for carriers to 200MHz. 
The units feature dual auto ranges, 
automatic sensing of forward and 
reverse power and auto nulling. 
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How Microlink introduces the future 
to paging and mobile communications. 
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Everyone talks about technology. At MICROLINK, our tech- 
nology has compiled an impressive record since 1977. For 
example, MICROLINK developed and built the world's first 
paging terminals that actually reside inside a standard IBM 
PC/AT or compatible computer. But, at MICROLINK, our engi- 
neers also understand that our products must meet a variety 
of user requirements, as well. We call them our “USER 
FRIENDLY" checklist. Every MICROLINK product must meet 
the 5 requirements our customers want most 

1. FLEX-ABILITY—|n today's business climate, MICRO- 
LINK paging and mobile communications products have to 
provide customers the ability to live with constant change. 

2. GROW-ABILITY—Our products must be able to grow 
with our customers. When one of our systems reaches it’s 
design limits, there's another system, ready to take over. 

We even make it easy to trade up, when the right time comes. 

3. PRICE-ABILITY—Our prices have to do the impossible; 
meet the competition, be affordable and still give customers 
more product 
and flexibility for 
their money. 

4. RELY- 
ABILITY —Natu- 
rally, communi- 
Cations carriers 
live in a 24-hour 
day, 7-days per 


The PC beep 
paging terminal 
resides inside 
a host PC, 


18M and AT are registered trademarks of International Business Machines, Inc, PC beapis a registered trademark of 


week environment. MICROLINK engineers design and build 
reliability into every unit. 

5. SERVICE-ABILITY—Like when lightning strikes, liter- 
ally, our 24-hour service line is ready to get you back up in the 
shortest time possible. Off the shelf replacement hardware is 
available for shipment within 24 hours. 

Consider our powerful compact PC beep, the mid range 
paging terminal. It provides 500 subscribers in basic unit, yet 
is expandable up to 5000 in increments of 500. PC beep Com- 
bines advanced paging technology with the flexibility and 
performance of alIBM PC-AT computer. Each PC beep paging 
terminal comes complete with hardware, software—even a 
host computer. MICROLINK includes many important features 
to the PC beep, SUCH as a cost effective digitally based RF 
transmitter controller, a subscriber billing package, plus 
industry standard paging formats—selectable as options 
within each unit. 

Let MICROLINK introduce you to advanced engineered 
products that you can use today, Call 
Les McKenzie at (713) 488-6011. He'll 
introduce you to another feature of 
MICROLINK, our MARKET-ABILITY. 


MICROLINK we 


Paging and Mobile 
Communications Systems 


100 East Nasa Road 1 Suite 210 Webster. Texas 77598 
Tel (713) 488-6011 Telex (ITT) 4948285 
Fax (713) 554-2499 
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New products 


Test adapters fit 
DIP packages 


Test adapters from Pomona Elec- 
tronics provide test points for DIP 
packages on top of the adapter. Three 
socket-mounted models are available: 
Model 5442 for 40-pin, model 5443 for 
48-pin and model 5444 for 64-pin DIPs. 
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Switch allows expanded 
trunk capability 

The enhanced SS-450E super switch 
from Hark Systems has expanded trunk 
capability for expansion of input ports 
from two to 16. It incorporates DID 
trunk concentration, call forwarding and 
trunk splitting. Call data accumulation 
tracks system usage by subscriber for 
billing purposes and traffic studies. 
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Three multiprogrammers 
are incorporated in unit 

The 135-H multiprogrammer from 
Bytek features eight 32-pin ZIF sockets 
and is three multiprogrammers in one 
unit: Gang (E)EPROM duplicator, set 
(E)EPROM programmer and universal 
programmer. The unit offers four modes 
of operation: stand-alone programming, 
computer remote control, terminal 
mode and optional PROMSoft, IBM PC 
compatible software for menu-driven 
operation. 
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PROFESSIONAL RADIO DESIGN 
Computer Software 


Powerful, easy-to-use software for IBM PC compatibles 


allows hands-on design. 


Contours, point-to-point, 
propagation, direct plots and overlays. 


Digital terrain 


and map files for the US, Canada and slsewhere. 
Advanced propagation plus FCC and CCIR methods. 
Special versions for non-US applications. 


FOR PROFESSIONAL APPLICATIONS WHERE OPTIMUM 
COVERAGE AND DESIGN PRODUCTIVITY ARE ESSENTIAL. 


JMA 


JOHN MURRAY ASSOCIATES 
1823 Folsom St., Boulder CO 80302, USA 


(303) 444 4871 


Circle (136) on Fast Fact Card 


134 Mobile Radio Technology April 1989 


Battery packs fit 
Yaesu FTCI123, FTC1143 


Battery packs for Yaesu models 
FTC1U23 and FTC143 radios from 
Periphex feature more capacity than the 
original batteries. Replacement pack 
FNB-4SH for the FNB-4 offers double 
the capacity of the original battery pack 
at 2V and 1,000mAh with 3.5W out- 
put. The FNB-3S, which replaces the 
FNB-4, offers nearly triple the capaci- 
ty of the original pack at 9.6V and 
1,200mAh. The battery packs feature 
overcharge, over temperature and short 
circuit protection. 
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Portable offers 
four channels, 5W 


The Easytalk VHF-30 miniature 5W 
two-way radio from Nady Systems has 
four-channel capability. The transceiver 
transmits from 5 to 7 miles, even in 
severe interference environments. The 
VHF-30 is protected by an impact- 
resistant case, and its internal microcir- 
cuitry is sealed from contaminants by 
special gaskets. The radio includes a 
rubber duck antenna with a BNC con- 
nector, an ac-de wall charger, a 
stainless-steel belt clip, a protective 
holster-style carrying case and a 10.8V 
nicad rechargeable battery pack. One 
standard channel is installed; as many 
as three extra channels can be added. 
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18GHz digital radio offers 
automatic frequency control 


The Ultrastar 18 DLR digital 
microwave radio from Motorola offers 
industry-standard digital interfaces: 
DS-2 and 4xDS-1 for U.S. use; CEPT-1, 
CEPT-2 and 4xCEPT-1 for international 
use. The radio features automatic fre- 
quency control and modular construc- 
tion. A data tester is standard. 
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Remote display unit prints alarm messages 


The CSI-14 remote display unit from 
Communications Systems permits 
automated remote control of the CSI-52 
power I/O module controller. It acts as 
a control center and monitors and con- 
trols remotely located CSI-52s via two- 


way radiolink. The unit can print status 
and alarm reports. Features include 
eight-digit alphanumeric display, 
battery-backed RAM, RS-232 serial 
printer port and an adjustable DTMF 
signaling speed. 
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Kit displays SWR vs. frequency on CRT 


The Swer-Sweep kit from Tekcom is 
used with any spectrum analyzer and 
tracking generator to display SWR vs. 
frequency on the CRT display. The kit 
can be used in tuning antennas, tuning 
helical RF preselector front ends, tun- 
ing filters and duplexers and checking 
transmission line resonance and SWR 
at any frequency. The kit includes a 
20dB directional coupler with 40dB 
directivity calibrated from IMHz to 
500MHz; two 6dB calibrated at- 
tenuators; 50 calibrated load; two low- 


loss RF cables with strain reliefs; and 
an instruction manual and return loss 
chart. 
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A DIVISION OF Hence 


This Price 
Class 


The Finest ft; ‘watt 
UHF and VHF 

Portable ever 

Produced in 
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If you are currently 4 RITRON © 
dealer with excess JOBCOM 
inventory on your shelf = 
we will buy your RITRON products. 

Call Today for details. 


1-(800) 527-1670 Toll Free 
914-680-9750 Collect in Texas 


of Ritron,’ Fe ae aniheerr ore 
registered trademarks 


Page Com, inc. istic ChE ORIEIOR 
cist ts o the Radius Model:P10.. es 


of Motorola, Inc; 
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35 YEARS AGO WE PIONEERED 
THE FIRST TRANSMISSION LINES... 


LEXWELL 


TODAY WE’RE STILL LEADING THE WAY! 
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Cablewave Systems 6-1/8”, 8”, 9” and 
12” high power Flexwell coaxial cables 
represent the largest semi-flexible 
transmission lines of their kind in the 
world. Produced in continuous lengths, 
large capacity corrugated copper and 
aluminum Flexwell cables are designed to 
meet the high power requirements of 
medium wave and shortwave international 
broadcast installations. 

The family of Flexwell transmission lines 
are produced and marketed worldwide by 
member companies of the Radio 
Frequency Systems Group. Flexwell 


corrugated transmission lines range in size 
from 1/4 inch jumper cable to 12 inch high 
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power broadcast cable with up to 9 mega- 
watt RF power handling and Flexwell 
elliptical waveguide from WR42 through 
WR430.....Cablewave Systems covers the 
whole spectrum. 


For more information on the Flexwell 
family of RF transmission lines, contact 
Cablewave Systems division of Radio 
Frequency Systems Inc. North America. 
60 Dodge Avenue, North Haven, CT 
06473. (203) 239-3311. 


Circle (153) on Fast Fact Card 


MOTOROLA 


ce 


RADIOS 


=> 


MOBILES « BASES * PORTABLES « PAGERS « REPEATERS 


e Exclusively MOTOROLA. 
elf you buy from us... IT WORKS! 
* Every radio bench tested TWICE! 


wl Wz 


— 


e PL. Reeds free with order, if stocked 
e We sell to dealers at WHOLESALE 
e References available nationwide. 
© Quality Equipment NO SURPRISES! 


CALIFORNIA RADIO’ 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: (303) 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


SERVICE 
TECHNICIANS 
Save Time And Money 
With These New, 
Value Packed Products: 

REPEATER MODULE 
Upgraded MASTR Il mobile 
radio to repeater operation. 
Features include program- 
mable CG, STE, DC Control, 
and Hang/Time-Out timers 
Excellent audio quality. Plug- 
in replacement GE Channel 
Guard card 

DC REMOTE MODULE 
Convert MASTR II mobile to 
DC controlled station. 


RM-1 


Features similar to RM-1 


EIA TONE ENCODER 
Miniature sequential tone 
oscillator. Compatible with 
GE/Motorola tone-control 
formats, Excellent for OEM 
or specialized applications. 
EIA TONE DECODER 
Companion to TE-75. Direct, 
plug-in tone control upgrade 
for Motorola FLEXAR. Inter- 
face to any radio, 


CAN YOU AFFORD TO WAIT? 
CALL TODAY! 


CRESCENT RADIO 

ELECTRONICS, INC. 

Metairie, Louisiana 
(504) 885-9511 


Circle (170) on Fast Fact Card 


P. O. Box 7846 - Fredericksburg, VA 22404 


Motorola Bases 

C71RTB3146C 36-42 PL 100W Dual RX Tone 
C71RCB3146C 36-42 PL 100W C.D, Dual RX Tone 
L71BBB3430BM 36-42 or 42-50 PL 100W 2F Console 
C42RCB83105D 72-76 Multi PL 30W C.D. 
C53RCB81105 150-162 & 162-174 60W C.D. Tone 
CS3RTB3105 150-162 & 162-174 GOW DC Contro! 
C73RT81126E 150-162 & 162-174 110W DC Control 
C73RTB1106 150-162 & 162-174 110W Tone 


General Electric 

DT74RBW22 Master Pro 33-42 100W CG 2F NB DC 
DT76KFS66 Master Pro 150,8-174 100W CS 4F 
WMS8RCS66 Royal Exec, 150.8-174 30W CS 


Call or write for our flyer (703) 941-3163 


RECONDITIONED VHF 
IMTS MOTOROLA 
MOBILE TELEPHONES! 


Call: 1-800-274-0087 


* x x PROGRAMMABLE 


and noise blanker 
blanker, Delta 600 head 


noise blanker, Delta 500 head 


OLFE 
COMMUNICATIONS 


[= MECHEM 
NINE ELECTRONICS 


Kenwood TK-601S, 16/32 Channel, 60- 
Delta S N3A103, 16 Channel, 60-watt with noise 


Delta S, N3DD3N110TB, 16 Channel, 110-watt with 


1113 Central Ave. ¢ Billings, MT 59102 


All sales cash or certified unless otherwise approved. 


B-D CRYSTAL 


Subsidiary of 
Hy-Q International 


@ Communication Crystals 
M@ Pager Crystals 
@ Channe! Elements 

e Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE | 
(606) 283-5000 
FAX (606) 283-0883 
1438 Cox Avenue 
Erlanger. KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 


See us at IMCE, Booth #882 
Circle (171) on Fast Fact Card 


We Just Relocated! 
if you had problems getting in touch 
the first time, call us again. 
(703) 941-3163 


Mobiles 

71839 UHF Pulsar Il RCC Deluxe Accessories 

4 U71LHT34308 36-42 100W 2F PL Ext. 

2 TS1JJA4000BK 39-50 SOW PL N.B. 

6 T73RTN3190 150,8-162 110W 4F PL 

12 T73BBN3900BA 162-174 100W PL 4F 
1773/62/43 RTN 162-174 CS & PL 

18 CMCL4AMMA 150.8-174 QC 1F 


Portables/Pagers 

1 APCOR UHF EMS 1W PL & Chargers AC-OC 

30 P1001BX OVP Programmers 

2 PM Il HNS6SOSDHX 4F 150.8 & 74 20W BCG TX 

1 H33FFN1170E SP15 Marine HT220 SW/1W CH16/21/22/23 
2 & 6 AOIMAC1568A 33-37 or 41-50 MC PBI! Tone Only 


Many more Items available. 


Circle (172) on Fast Fact Card 


LOW COST 
24-12V Voltage Converters 
List: $79.95 Dealer; $39.89 
P8011 Standard 10A unis. 
12A at 35% duly cycle. Ideal 


for boats, tractors and trucks. 


Call: (600) 888-8797 
LES WALLEN USA 
Quality English antennas & accessories 


Circle (220) on Fast Fact Card 


LOW BAND RADIOS * x x 


watt quiet tone 
$375.00 


$450.00 


$500.00 
Call Now (406) 252-9220 
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Classified 
UAI-10 AND UAI-20 


: nt for sale UNIVERSAL REPEATER/LINK 
Henge Jo AUDIO INTERFACE 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tesled, one year warranty 
Link monilor-mix/ monitor mute control 
Adjustable repeater/link/ DTMF audio outputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 


CREATIVE CONTROL PRODUCTS 
3185 Bunting Avenue 


‘ Grand Junction, CO 81504 | 
(303) 434-9405 —_a 


Mobile and Portable Two-Way Radios 
T 


* UHF/VHF/800 MHz 

* Repeaters 

«Wide Seleczion of Optional Accessories 

+ Largest Inventory in the U.S 

The crisp clean sounct of Motorola 
technology will help you meet your needs. 
+2 Year Limited Parts & Labor Warranty 

* Immediate Delivery 


*All Ponables Include Desktop Circle (175) on Fast Fact Card 
Charger, Nickel-Cadmium Battery, 
Antenna & Belt Clip 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 


ane FREQUENCY FOR 
AGENTS 
WANTED! $25 - $35!!! 

ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor; Mocom; Mitrek; Etc. 
Guaranteed to Meet or Exceed 
OEM Specs. 
— Any desired Frequency available 
for fast delivery. 
] Lifetime Warranty on Crystals. 
Nationwide Toll Free We give Trade-in credit for your Old 
Channel Elements. 
Try us first. We always have your 


800-527-1670 
frequency available. 


In Dallas NKX 
214-680-9750 PAG= COYU 1814¥2 Hancock St. 


10935 Alder Cr, Dallas, TX 75238 Gretna, LA 70053 


Circle (173) on Fast Fact Card 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 


Tap into our stock 
-G3)MOBILE RADIO 


=e 


GE Exec, control stations, mobiles. 
Pa = (303) 337-4811 
= = S. = FAX (303) 337-3084 


Call i 
for catalog 
Individualized service or quotes Circle (176) on Fast Fact Card 


> 


for quick delivery 


on small orders. 800-332-7003 ae a eee saci atom 
EXT. 208 MOTOROLA 
PARKINSON New and used 
ELECTRONICS \ radios, practical Box 1622 i PORTABLES! | 
COMPANY accessories, Levelland. TX 79336 j $95-$495 «© 100’s Avail. { 
workable j ALL BANDS ! 
modifications. 303-249-1414 


See us at IMCE, Booth #491 
Circle (174) on Fast Fact Card 
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Dai seer nol 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EF mobiles, 


base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90"' control 
heads. PL and paging reeds, channel! elements. 

is Cash quotations made for purchase 


AIR | COMM of above equipment. 


bas E. McDowell Rd. 


Circle (177) on Fast Fact Card 
See us at IMCE, Booth #708 


CRYSTALS 


FOR ALL RADIOS 
O CHANNEL ELEMENTS © BATTERIES 
Reerystalied & Compensated For Portables & Pagers 
O MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 
Normal Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No, Gilbert, Anaheim, CA 92801 FAX 714-491-9625 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


Circle (178) on Fast Fact Card 
See us at IMCE, Booth #716 


Reconditioned IMTS 


Mobile Telephones 
VHF/UHF all types 
New Cellular Drill Antennas in Bulk 


Richard Page 
Page Communications Company 
(714) 524-0568 


Clean Equipment, Low Price 
regularly have Micor & Master ll VHF, UHF & 800OMHz Repeaters, not advertised. 
(GET ON OUR WANT LIST, REPEATERS ARE USUALLY SOLD WITHIN 24 HRS. AFTER ARRIVAL) 


We 


4 Mot C42RCB3105BA 75MHz Base/Repsater $2,495 
3 Mot Micor C64RCB 75 watt Repeater PLIDPL $2,995 
2 Mot Micor C75RCB 800MHz Repeater 120 watt 
PUDPL $2,995 
1 Mot J64MDB 470-490MHz Repeater 90 watt PL $995 
1 Mot Mocom 10 Base 30-36MHz 25 watt PL $195 
2 Mot L51LHB3400 Base 30-36MHz 60 watt PL $195 
2 Mot L43MHB3900 Base VHF 45 watt PL $195 
6 GE EX | Base VHF, UHF, 28-33MHz 50 watt $195 
1 Mot Mitrek VHF 100 watt PL/OPL (New) $795 
15 MOT MICORS UHF 100W W/S PL $495, 3/$1,200 
10 Mot Micor VHF 110 watt PL 4 Fq. $395, 3/$1,000 
10 Mot Micor VHF 110 watt PL 4 Faq, S-90 Scan $395, 3/$1,000 
10 Mot Micor VHF 110 watt PL 4 Fq. Wide/spaced 
Tx & Rx $395 
2 Mat Micor 36-42 MHz 60 watt 4 Fg. $395 
1 Mot Mocom 70 VHF, 100 watt PL $295 
6 Mot Moxey UHF PL/DPL 15 watt $195/25W $250 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 


We do not buy/sell pagers, used portables or parts. 
NEW MANUAL FAX AVAILABLE 
BARNETT ELECTRONICS 
8718 Wilhite Lane © N. Little Rock, AR 72116 
(Orders & Bids Only) 800-423-3858 ¢ (Others) 501-835-7066 


hoenix, AZ 85008 


Authonzed Dealer 


GENERAL GB ELECTRIC 


MOBILE RAO 


WHOLESALE 
PRICES 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 
TMX, TPX, CLASSIC II, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 
Service Guarantee! 


= 


COMMUNICATION 


———s 


“You're Important To Us Regardless Of The Volume You Buy!" 


Ask About Our "Loyalty Bonus Bucks!” 


1-800-548-2484 
Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


Circle (179) on Fast Fact Card 


Ask For Freda 


See us at IMCE, Booth #1287 


S-T-R-E-T-C-H Repeater Revenues! 


Add RTX (fadio Telephone 
Exchange) to existing repeaters to 
provide dispatch with privacy, 
interconnect, paging and 
TRUNKING! Station controller 
eliminates need for repeater tone 
panels and interconnect terminals 
— costs less than $1,000! Mobile 
option boards are available for most 
2-way radios for less than $150! 
With RTX, you can double, even 
triple revenues. Call us, we'll tell 
you how! 


Circle (180) on Fast Fact Card 


Specializing in 


Ot tt tt tt nal, ) 


¢ MITREK GOW % 
4 VHF Pl/Dpl $575 4 
g 800-231-0103 4 


Faia as I IAeeeeeaeer 


4 Mot Maxar VHF PL 25 watt $250 
15 Mot Mocom 70 25 watt PL 1 Fq. $150 
10 Mot Mocom 70 30-36MHz 50 watt PL $250 
10 Mot Motran 42-50MHz 50 watt $100, V/$250 
4 GE EX Il VHF 100 watt CG $295, 2/$500 
10 GE Royal VHF, 28-33, 33-40MHz CS $150, 3/$375 
4 GE MASTR |I 30-36MHz 100 watt CG $495 
4 GE EX Il VHF 60 watt CS $195, 2/$350 
4 GE EX |I VHF 35 watt CS $175, 2/$300 
10 GE MASTR II VHF 110 watt CG 8 Fq, $350, 9/$1,000 
§ GE EX |I 30-36MHz 50 watt CS 4 Faq. $250 
2 GE MASTA Ii VHF 60 watt CS N/A $175 
50 GE MASTR-PRO VHF 90 watt 4 Fq. CS $50 
20 GE EX | VHF 35 watt CS $50 
20 GE EX | 28-33MHz Ft/Mount $35, 4/$100 
1 GE MVP Base 42-SOMHz 4 Fq. CS Dk/Mk $350 
1 GE MASTR IIE VHF 100 watt dual rec. 8 Fq. $350 
5 Mot Pulsar Ii VHF, IMTS/Bell Phone $895 
2 Mot Pulsar 120 VHF IMTS/Bell Phone $795 


Bob Barnett 


arene 


CALL TODAY! 


(601) 649-2465 


Basic 
Communications 
1312 W. 6th Street 
Laurel, MS 39440 


SERVICE 
MONITORS 


since 1973 


¢ Repair & Calibration 
¢ Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


Communication 
Instruments ~ 


356 Hillcrest Street, EI 
Phone (213) 322-3666 — FAX (213) 322-7114 


undo, CA 90245 


Circle (181) on Fast Fact Card 


THIS MONTH'S SPECIALS: 
Motorola Micor, P4SATA3000, 35-watt, 
800 range wiprivate line & access. 


GE MPR Portables, P2EBRA56DEM, UHF 
450-470, 4 freq. capabillty 


Spec: $350 
Spec: $300 


Many GE boards and complate catalog available, 


& Call (201) 489-9000 


GREGORY ELECTRONICS CORP. 
249 Alaute 48, Saddle Brook, NJ. 07662 


Circle (182) on Fast Fact Card 
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Classified 


Equipment for sale 


now available from... . 


Comark ~~~ 


The MAXRAD Experts 


800-777-2708 
829-A Purser Drive 
Raleigh, N.C. 27603 FAX 919-779-5189 919-779-2708 


Circle (183) on Fast Fact Card 


CRYSTALS, CHANNEL ELEMENTS 


Manufacturer of Quartz Crystals For: 
¢ Land mobile—paging, 
Any make and model radio 
« Channel elements re-crystalled, 
Reconditioned elements available 
« Expedite service—1, 2 and 5 day 
* Competitive pricing 
« Lifeume warranty 
Ask about our scon to be released high shock 
resistant line of crystals for hand helds and pagers. 


MARDEN ELECTRONICS CO., INC. 
32100 Droster Ave, PO. Box 277 
Burlington. Wl 53105 

414/763-6093 800/222-6093 


circle 12 


Circle (184) on Fast Fact Card 


(215) 364-7890 « (800) 421-9175 © 1-800-3-GO-CALL CANADA * FAX (215) 364-7899 


ALPINE CODE-ALARM MURATA POWER-TEK 
ANTENNA SPECIALIST CUE PAGERS MODUBLOX SAVIN 
ANTENNA COMPANY FUJITSU MOTOROLA SHARP 
AUDIOVOX GENERAL ELECTRIC NEC SONY 
BLAUPUNKT HIRSCHMAN NOVATEL TANDY 
BEL-TRONICS HITACHI OKI TECHNOPHONE 
BROTHER K-40 ORA TELULAA 
BY-TEK MEDBAR PANASONIC TOSHIBA 
CASIO MITSUBISHI PCI UNIDEN 
COBRA MOBIRA PHILIPS WHISTLER 
MASTER DISTRIBUTOR MOBILE & PORTABLE CELLULAR PHONES 
SATELLITE TECHNOLOGY 
NATIONAL ACTIVATION PROGRAM 
DEALER INQUIRIES INVITED 


Circle (185) on Fast Fact Card 


TRUNKED 


MOSTARS ales offices 


35W MULTI-SYS. 
800-231-0103 


$640 
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WEST: San Rafael, CA—Dennis Hoge, Mktg. Mgr., (415) 491-1442 
MIDWEST: Englewood, CO—Cathey 

EAST: Englewood, CO—Ruth Breashears, Mktg, Mgr., (303) 762-1249 
CLASSIFIED SALES—Diane Hite, (303) 762-1249 


FOR SALE — GE DELTA-S 
42-50 MHz N3102/RB 16 Ch Blanker 
With S54102/Scan Acc. as new $599 


800 MHz Custom MVP 4 Ch CG 
With new acc. as new $299 


Other New & Reconditioned GE Available 


Export Inquiries Welcome 


New London Technology, Inc. 
231 Old Timber Lake Rd. 
Forest, VA 24551 


Tel. 804-525-0068 
FAX 804-525-0078 


Circle (186) on Fast Fact Card 


ci We Buy & Sell Used 
KING’ Radios & Equipment 


Mobiles * Bases * Pagers * Handhelds 
Elements & Crystals 
King*Motorola*G.E.*Midland*Maxon 


Colorado Hi-Tek Inc. 
2568 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 
FAX: 303-731-5800 


Circle (221) on Fast Fact Card 


WE BUY AND SELL USED 

MOTOROLA AND GE FM TWO-WAY RADIOS 

1 SYNTOR X Base, 800 MHzT, L35¥UB5174 

+ SYNTOR X, 800 MHzT, T45VUJ5G00 

2 SYNTOR X, 800 MHzC, T45VBU7000 

3 MITREK, 460 MHz, T64JJA6100 

2 SYNTOR X, 152 MHz, T83VBJ7204 

17 MICOR, 152 MHz, T73RTN3100 

SCHAEFER RADIO CO. 

1301 Grant * P.O. Box 395 

Denver, 1A 50622 » 319/984-6115 


Make your classified 
ad stand out. 
Use color! 


USED MOTOROLA PAGERS 
Reconditioned or as is. 


BPR Display, Envoy, Spirit, 
Metrx and Pageboy II. 
NEW NEC PAGERS 


McManus Communications 
(501) 763-6250 


Circle (187) on Fast Fact Card 


nnefoi, Mktg. Mgr, (303) 762-1249 


[ | 
| MOTOROLA ‘‘MX’’ SERIES | 
| MODULE PULL OUTS—ALL BANDS | 
| 
| MODULE DESCRIPTION PRICE & | 
4 

| NFD6012 = RCVR FIL $1250 2 | 

NFD6022 XMTR FILTER 12,50 © | 
| NFD6062 XMTR FILTER 1250 9 | 
| NFE6001 XMTR FILTER 13.00 $ 
j N&—6002  XMTR FILTER 13.00 G9 | 

NFE6022  XMTR FILTER 13.00 a9 | 
| NFE6042 XMTRA FILTER 13.00 2< | 
| NFE60S2 XMTR FILTER 13.00 ye 

NFN60O9 ~—LPFIL 16.50 4S | 
| NFN6O11 — ENFIL 18.00 Be | 
| NFN6012 1 CODE COND 45.00 OQ2 | 
j NuOes62 AF PREAMP 14.00 2° 

NLOD6572 = PRESEL 31.00 9% | 
| NLD6573 PRESEL 31.00 yy, | 
| NLD6592 PHASE DET 2400 +5 ,, 

NLD6602 VCO 2650 we ww | 
| NLDe603 ~~ -vco 26.50 ES | 
| NLD6611 1 AF PA 27.00 -R | 
| NLO6612 1 RF PA 28.00 <u % 

NLD6622 1 RF PA 2750 gat @ | 
| NLD6623 1 RF PA 2750 RS SF | 
| NLbs6ai RF PA 23.00 rw x | 
6632 PA 23.00 < 

G Nib6633. RF PA 2300 6 *F S 
NLD6642 RE PA 3050 @ i“ 

A Nibs843 RF PA 30.50 > A 
NLD6921 BUF AMP 13,50 © a 
NLD6942 RF PA 15.50 8 = 

V nivess2 RF PA 32.00 2 V 
NLE6931 PRESEL 62.50 o S 

E Nves932 = PRESEL 52.50 - E 
NLE6933.  PRESEL 52.50 es 
NLE6962 PHASE DET 26.50 = 
NLE6973. = UHF XMTRO-ST 42.00 Ps 

T Nuesve2 = vco 43.00 ai T 
NLE6992 | PA 28.50 3 
NLE8001 RF PA 20.50 % 

H nieeo02 RF PA 20.50 = H 

NLE8003 RF PA 20.50 = | 
012 RF PA 27.50 : 
NLE8013 RE PA 27.50 S 
LE8181 RE PA 25.50 z 

S NLE8182  1RFPA 25.50 ce) 
NLE8183 1 RF PA 25.50 = 
NLE8332. «1 RF PA 28.50 
NLE8342 = PHASE DET 26.50 a 

A Nte63s1 veo 43.00 % 
NLE8352 VCO 43.00 4 

D Nves3s3 +=: vo 43.00 ~ 

r NLE8362 RF PA 25.00 = | 
| NLE8372 RF PA 41.00 a | 
| NLEB373 RF PA 51.00 & 
NLE8802 VCO 43.00 2 | 
| NLE8803  vCO 43.00 . 
| NLF4030 EX BUF 12.00 _ 
j NLF404o RF PA 28.00 x 
NLF4050 1 INJ BUFFER 4.00 = | 
| NLF4060 1 DC SWITCH 7.00 | 
| NLF4071 1 RF AMP 18.67 
NLF4081 MULTIPLIER 25.00 
| NLF4091 MIXER 18.67 mn | 
| NLF4101 VCO 30.00 | 
| NLF4111 PHASE DET 16.00 s 
NLF4310 1 RF AMP 33.00 =o | 
| NLF4320 MIXER 41.67 sS |5 | 
|} NLF4330 MULTIPLIER 43.33 = | 
NLN4052 PL PROC 24.50 © |= 
NLNSB32__XMTR AUDIO 20.00 c> |= | 
LN5925 T 7.00 < 
j NUN8773° «1 IF 2 26.00 oc |: | 
NLN8&774. «DET 7.00 — ie b 
| NLN8775 1 AUDIOPA 20.50 x |= | 
| NLN8776 1 SQUELCH 19.00 = 
j NLN8777 AUDIO PREAMP 18.50 
NLN8778  XMTR AUDIO 23.00 | 
| NLN8779 ALC 14.50 | 
j NLN917 1 IF 1 12.50 IEE 
j NUNe921  DGTL PRSR 61.50 
Lee ceateeesciciecroenngniina-ceiseiaganipmmpnrenietianeies _| 


See us at IMCE, Booth #708 Circle (188) on Fast Fact Card 


Distributor 


Bin 


800/431-7777 


506 Burnett Ave. 
Dalton, Ohio 44618 


PARAMOUNT 


Communications/Electronics 
Motorola Reeds, Beepers and Channel Elements 
Pro-Am Antennas and Optoelectronic 

Frequency Counters 


Fax:216/828-8308 


Buy, Sell or Trade 


Mastet Carl 


M. Clouston 
216/828-2071 


Circle (222) on Fast Fact Card 


COOKS 


COMMUNICATIONS 


CORP. 


| master caid 
a er 
am 


ELECTRIC 


Mobile Radio 


(Authorized Dealer) 


GENERAL €@ 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


160 N. BROADWAY 
FRESNO, CA 93701 


1-800-233-8818 


Circle (189) on Fast Fact Card 


Repair services 


* x x x PRIORITY x xxx 
IFR REPAIR & CALIBRATION 
(24 HAS-72 HRS HIGH PRIORITY REPAIR AVAILABLE) 


Service Monitors (IFR)(Motorolay(Cushman) 
Micro Voltmeters 

RF Millivoltmeters 

Noise Gen. & Test Sets 
Sweep Generators 
Oscilloscopes 

Signal Conditioning Equip. 
Signal Generators 

Frequency Selective Voltmeter 
Frequency Counters 
Oscillators 

Spectrum Analyzers 

Power Meters 


Our Cal, Lab. |s staffed with retired 
military PMEL personnel to whom 
quality has been a way of lite for 
over 20 years — we do quality work 
at a lower price 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 
(601) 896-6596 
FAX: (601) 868-0133 (24 HRS) 
(ORDERS) 1-800-476-ALCOM 


ALCOM ELECTRONICS EXCHANGE, INC. 
*** N.LS.T. TRACEABLE **" 


Circle (223) on Fast Fact Card 


* EXPERT x 


General Electric Portable Service 
10 Years of Fast & Reliable Nationwide Service"’ 


* AUTHORIZED G.E. PORTABLE SERVICE DEPOT x 
* $42.50 PER HOUR, PLUS PARTS, 2 HOUR MAX * 
* GENERAL ELECTRIC WARRANTY REPAIRS x 


Technical 8245 Florin Road, Suite C-3 


Services 


Sacramento, California 95828 
(916)383-8224 
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Classified 


Repair services 


AUBURN 
ELECTRONICS 
LABS 


LOW COST REPAIRS! 


12345 Bowling Green Rd. 
Auburn, KY 42206 
(502) 542-6000 


90-day Warranty 
Fast-turnaround 
Trade-in Value 


WE MONITOR THE WORLD! 


Circle (190) on Fast Fact Card 


RADIO REPAIR SERVICE 


ALL MAKES 
OEM PARTS USED 
Specializing in Aerotron, Motoroia, 
GE, Johnson, Regency 
FLAT RATE $32.00 plus parts & ship UPS 
CENTRALLY LOCATED FOR FAST SERVICE 
DALE COMMUNICATIONS, INC. 
R.A. 3 Box 244A 
Copperline Road 
Mt, Vernon, IN 47620 
812-783-2203 


KING RADIO 
REPAIR 


FACTORY TRAINED 
$37.50/hr. (2 hrs. max without 
prior approval) 

" Parts at King List 
Return UPS prepaid 


Independence Comm,, Inc. 
1507 W. 23rd St. 
Independence, MO 64050 


(816)836-5700 When Your Pager Problems Stack Up 


Turn to PageRepalr 
* $10 Flat Rate Labor * Recrystal & Recode 
* 30-Day Warranty * Repair Contracts 


* Warranty Contractors 
2700 Flora St. 
Edgewater, NJ 07020 Dallas, TX 75201 
{201} 943-9521 fal 
PageRepair, Incorporated 


(214) 823-5177 
Circle (193) on Fast Fact Card 


Circle (191) on Fast Fact Card 


624 River Rd 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, ICOM, Maxon, etc, 

* References available 

* Fast turn 

* $30,00/hr. (2 hr. max. + parts) 

« UPS paid return 

TA Enterprises 
986 Cherokee Ad. SE » Paim Bay, FL 32909 
407-725-6167 

Tim Downey, President 


- Scanner Repair. 


Prompt service on all major brands. 
Five-day turnaround, Avg. Cost = $35 + parts. 


The Electronics Workbench 
232 Main Street 
Cumberland, ME 04021 
(207) 829-3228 


Circle (192) on Fast Fact Card 


Lsfit@nn 
VW lectromiss, IMCo 


Cushman Authorized Service Center 


Circle (194) on Fast Fact Card 


CALIBRATING FM MONITORS 


CUSHMAN FACTORY AUTHORIZED 
ALSO SERVICE IFR, 
MOTOROLA & GAW 

NBS TRACEABLE 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


(312) 934-6426 
FAX (312) 934-7195 


Circle (224) on Fast Fact Card 
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MAXON 
QUALITY SERVICE 


Excellent turn-a-round— 

48 hours normal. 

$29.50 per hour plus parts.** 
90-day warranty. 

Return minimum $19.50. 


Summit City Radio, Inc. 
4632 Newaygo Rd. 
Ft. Wayne, IN 46808 


(219) 483-6674 


“When yt parts required, return 
| 


time will be longer. 
“"Add $3,50 shpg/hdig PLUS $2 for 
CO.D. 


PAGER REPAIR 
Specialize in NEC and 
Motorola Pagers! 
Repair ¢ Recrystal *« Recode 


* Flat rate: $10 plus parts. Quick 
turnaround, 
* Paid return with order of 50 pagers +. 


Electronic Paging Services, Inc. 
1418 Upfield Or., Ste. 111 


Carrollton, TX 75006 
(214) 242-1887 


Circle (195) on Fast Fact Card 


Parts/Components 


ELECTRONIC COMPONENTS 
FREE 192 page catalog 


MOUSER ELECTRONICS 

2401 HWY 287 N. 

MANSFIELD, TX 76063 
—=——_ 1-800-992-9943 


Circle (196) on Fast Fact Card 


GET MORE SALES 
FOR YOUR MONEY 
WITH MRT CLASSIFIED! 


Call or write: 

Diane Hite 

clo MRT 

333 W. Hampden Ave., #606 
Englewood, CO 80110 

(303) 762-1249 


| Equipment wanted Business prospects 


oo WANTED: SHOP FOR SALE WYCOFF TOWER 
CELLULAR PHONES! Two-way, land mobile sales and For installation of 2-way/microwave 
Affordable Cellular Communications service shop in Southwest Florida. antennas and feed lines. Concentrate on 


2901 West Loop South, Ste. 104 Tower site management. Your 300 mile radius of DAL-FWT, Texas, but 
Houston, TX 77027 investment is secured 100% by the not restricted to. Employment oppor- 


: ‘ tunities available. Call or write: 520 
(713) 943-7978 assets of the business. Call 24 hrs: 
Ask for Marty Smith (813) 939-8900 ee oe Uae: (I 


Circle (198) on Fast Fact Card Circle (225) on Fast Fact Card 


} SHAFFER: “TOWER SERVICES 


va 
‘G Inconeoratres 


WANTED! 
IMTS or RCC 
Car Phones 


CONTACT: TOM BELISLE 


(805) 251-2244 or 
(800) 423-2565 (outside CA) 


* SHELTERS * ENGINEERING 

* MAINTENANCE + CONSTRUCTION 

+ INSPECTIONS * ANTENNAS LINES 
+ PAINTING + AELAMBING 

* GROUNDING + SALES 


CELLULAR DEALERS 
SESSSSSSSSSSSSSS 
COMMISSION 
Numbers available throughout USA 


Comotew services for thu (and Moxie 
Celular Commpn Cainer ang Grpadcast Inzusiies 


(713) 621-4499 
3050 Post Dak Blvd., Ste. 1700, Houston, TX 77056 


National Phone Number Center Circle (201) on Fast Fact Card 


1-800-456-7626 
Broadcast Coqmmealrations 
4 


FAX: 201-478-3786 24-Hrs. 
| 
* Tower Sales $d E® / 


¢ Turnkey Tower Installation /, Ds © 
Cellular = Microwave Ai Ty? A 
Broadcast ee PRP 


Circle (197) on Fast Fact Card 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


. P.O. Box 131 
* Tower Maintenance Verona, WI 53593 
608-845-6755 


* Fully Insured FAX; 608-845-5413 


Illinois, Michigan, Wisconsin, 
Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


Circle (226) on Fast Fact Card 


i TEL; (312) 631-9016 
CHICAGO TOWER 


BUY * SELL * TRADE Ferre ne COM 
hi sense, 
= CALL FOR QUOTE ie: SITES FOR THE 

DELTA COMMUNICATIONS 


METROPOLITAN CHICAGO 
AREA 
1103 S. Jupiter Rd. 


Garland, TX 75042 


STAN STANN P.O, BOX 31180 
CHICAGO, IL 60631 


DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr. Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs. experience. 
Call Dennis at 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 
Orchard Park, NY 14127 


Circle (227) on Fast Fact Card 


SITE TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Effective, economical and the only publication 


dedicated to advertising antenna sites for sale or 
lease. 


lessors meet 
NEED 
ANTENNA SITES? 


Save time! Save money! The NCSD contains 
hundreds of prime antenna sites across the 
Nation for sale or lease. 

To get your FREE copy of the NCSD, write or call: 
wreeest INTRAFAM, P.O. Box 93, **F*** 
Freehold, NJ 07728 
(201) 462-5964 


SWANTEDS 


Cash + Shipping paid ‘‘Promptly"’ 
Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 
“NO JUNK"’ 
Pulsar !| VHF/Ball Phones 
Barnett Electronics 
800-423-3858 
8718 Wilhite Lane « N. Little Rock, AR 72116 


Circle (199} on Fast Fact Card 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


LOOKING FOR 
MOTOROLA TRUNKED 
RADIOS 
FTX or MTX 800 Portables. 


Call: 1-800-274-0087 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 (503) 882-5408 


Circle (200) on Fast Fact Card Circle (202) on Fast Fact Card 
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Classified 


Tower services 


ANTENNA SITE LOCATOR 


Nationwide, we find your site, 
quickly and economically. 


American Site Network 
Contact: Drunell Gross 
(212) 477-4777 


Circle (203) on Fast Fact Card 


ALUMA TOWERS 


CAAMK-UPS-TELESCOPICS+FIXED BASE 
ROOF-TOP*TRUCK* MOBILE YAN & TRAILERS 
ALL ALUMINUM TOWERS 


» TELESCOPING TO 100 FEET 
® STACKING TO 100 FEET 

® EASY TO ERECT AND USE 
@ SPECIALS GLADLY MADE 


[ FOR ALL TYPES OF COMMUNICATIONS } 


Mobile Trailer Type 


ALUMA TOWER COMPANY 
BOX 2806 MA 


VERO BEACH, FL 32961-2806 
(407) 567-3423 FAX 407-567-3432 


Circle (204) on Fast Fact Card 


Conmnanication 


(409) 755-4038 


Maintenance ® Installation © Painting 


HELICOPTER SERVICE 


P.O. Box &220—Hwy. 69 5. 
Lumberton, Texas 77711 


LUMBERTON TOWER SERVICE, INC. 


Tower space 


TOWER SPACE 


Prime modern but limited com- 
munication sites available on 
Catalina Island with excellent 
coverage of the Southern Calif- 
ornia coastal region from Santa 
Barbara to San Diego. 


CATALINA CONSERVANCY 
BOX 2739 - AVALON, CA 90704 
(213) 510-1421 


Circle (205) on Fast Fact Card 
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Mobile Van Type 


Tower Construction 


Pax 409-755. 7409 


Tower space 


“‘Tower of the Month” 


Radio Station WZ2ZR 
Brand New Antenna Site Facility 
512 Feet AMSL!! 
Stuart/Fort Pierce, FL. 

2? 16" 32” 

80 Tz} 5 Bs Sa 
Call for a FREE Site Booklet 


AAT COMMUNICATIONS 
CORP 


1854 Hylan Blvd. - S.L, N.Y. 
10305 
Silvio P. Marraccini 
(718) 979-6600 


TOWER SPACE 


Westchester ¢ Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


Circle (206) on Fast Fact Card 


MADBECK TOWER MANAGEMENT 


“*Tower Space Available 
** Systems Mgt. 


CALL: 

(817) 274-3883 
DAVID BERGH or 
DAVID PETERS 


(1) Bergh | 


425' Self-Supporter Arlington 

(2) Bergh Il 1000'Guyed Tower La Feria 

(3) Bergh IIl_ 490’ Guyed Tower Los Fresnos 
(4) Bergh IV 470' Self-Supporter Euless 

(5) Bergh V 490' Guyed Tower McAllen 

(6) Madbeck 1254' Guyed Tower Decatur 

(7) Madbeck 637' Self-Supporter Garland 


PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio, Ground elevation; 
750 feet. Tower height 290 feel. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidlaw 
COMMUNITY SELECT 
INVESTMENT, INC. 
3600 Kolbe, Ste. 111 
Lorain, OH 44053 


216/960-4750 


Circle (207) on Fast Fact Card 


TOWER SPACE 
SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Relchlier 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


Circle (208) on Fast Fact Card 


COMMUNICATIONS SITE 
FOR SALE! 
Lease Colorado front range Greely, Denver, 
Fort Collins, 349’ tower 5 miles west of Greeley 
and 1,164 ’ tower 12 miles north of Denver 
Metro. 
Contact: J.C. Humke. 
{303) 367-1515 


BERGH TOWERS 


WICHITA FALLS ¢ 


(6) 
(4)(7) 
FTW « (3) * DALLAS 


For More Information 

Call: (817) 274-3883 

David Bergh or David Peters 
or Write 

Madbeck Tower Mgt. 

P.O. Box 1911 

Arlington, TX 76004 


MC ALLEN * (3) 


a (5)(2) » BROWNSVILLE 


Circle (209) on Fast Fact Card 


TOWER SPACE 
New Site - Harrisburg, PA 
120’ Rohn SSV - Ground Elev. 1,260’ 


NALLY COMMUNICATIONS INC. 
(717)233-1208 
2934 Banks St., Harrisburg, PA 17103 


TOWER SPACE 


Prime sites in Ft. Myers, Naples and 
Charlotte County. All of Southwest Florida. 


Sites for two-way, microwave and broad- 
cast antennas. Heights from 400—1,500 


feet. 
CALL: (813) 939-8900 


Circle (210) on Fast Fact Card 


DALLAS M ALN 


Dallas’ 
Tallest 
Tower 


Dallas, TX Tallest Tower 
The 74 Story First RepublicBank 
Plaza is now available for your 
Communications Facility. 


*° 900 MHz SMR Ready 
* 900 MHz PCP/RCC 

* 800 MHz Systems 

* 150-450 MHz Systems 


This one-of-a-kind roof top facility 
is dedicated to the Land Mobile 
Industry and has been featured in 
several magazine articles. 


CONTACT: 
JIMMY CHILES 
(214) 761-6277 


Circle (211) on Fast Fact Card 


WEST PORT, MAINE 


296-foot Stainless G25 Broadcast 
transmission tower, and a 1,700 sq. foot 
Gambrel bidg. on two acres, and contain- 
ing office space on 2 floors. 


Energy efficient and presently being 
heated with a 2.5 kW broadcast transmit- 
ter. Coordinates: 43° 50‘ 41” latitude. 69° 
42’ 39” longitude. Sale does not include 
broadcast equipment, furnishings or ac- 
cessories. $129,000. 


Call or write: 

ROY FARMER ASSOCS. 
Main Street 
Wiscasset, Maine 04578 
(207)882-7395 


Circle (212) on Fast Fact Card 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


SHAFFER2-ASSOCIATES 
" communications consullarts 
Ste. 1700 
(713) 621-4499 


3050 Post Oak Bivd. 
Houston, TX 77056 


Circle (213) on Fast Fact Card 


NORTHERN CALIFORNIA 


Central valley plus foothills from twa 


2,000-foot plus locations. Call; 


John Ryan 
(916) 481-7000 


Circle (214) on Fast Fact Card 


FIRST REPUBLICBANK PLAZA 


CENTER 


TOWER SPACE 


Prime Sites in Washington, D.C. 
Baltimore, Maryland 


Salisbury, Maryland 
Two-way radio and microwave 
Maryland Communications, Inc. 

(301} 561-8255 


Circle (215) on Fast Fact Card 


TOWER SPACE FOR RENT 
NORTHERN ILLINOIS & 
SOUTHERN WISCONSIN 


Building & AC power provided. 


Contact Wes Minear 815/569-2178 


Northern Illinois Radio Services 
11124 Cemetery Road « Capron, |L 61012 


Computer products 


RADIO SITE DATABASE AND 
INTERMOD STUDY PC SOFTWARE 


Up to 72 sites, 135 freqs. per site. 200 freqs. 
max in intermad study, to 9th order. Selectable 
bands and reporting bandwidth. Numerous site 
printouts, by Site, Freq., Owner, Callsign. 


gISOoU. TW Software 
3325 W. Altadena, Phoenix, AZ 85029 


$275.00 
“MICROWAVE 


HGS 


CSERVICE™ 
Communications Service Shop 
Computer Software 


@ Invoicing—T&M/Contract/Rentals 

@ Customer Files 

@ Technician Efficiency 

@ Work Ticket Log/Tracking 

@ Accounts Receivable— 
Monthly Statements 

® Inventory—Shop/Service Vans 

® Maintenance History 

@ |nterface to Motorola & G.E. Pricing Disks 

@ Interface to Peachtree 
Accounting System 

®@ Radio System Design—Interference 
Analysis—Distance/Azimuth 

All programs are fully interfaced. 

Multiple companies, multiple shop locations. 

Available for |BM & compatibles/ 
Demonstration program available for 
evaluation. 


America West C&E, Inc. 
311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 


Circle (216) on Fast Fact Card 
See us at IMCE, Booth #475 
4S INTERMOD ANALYSIS 7 
PC SOFTWARE 


Fast - Menu Driven - Report to Screen/ Printer 
« Enter up to 500 TX & 500 AX Frequencies » Se- 
lectable Bandwidth ‘Window' Around AX Freq. 
« Calculates 2nd, 3rd, 5th, & 7th Order Products 


$39.95 + shipping & tax 
RAYFIELD COMMUNICATIONS 
858 S. GLENSTONE 
SPRINGFIELD, MO 65802 
417/864-5960 


Circle (217) on Fast Fact Card 


$275.00 
“MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 
Technical Specifications * Sample Printouts ¢ Information 
Technical Communications Software 


PO. Box 884 
Montgomery, TX 77356 


(Texas: add 6%) 


(409) 582-6637 
FAX: (409) 582-4437 


Circle (218) on Fast Fact Card 


FOR SALE: 
SPECTRUM PX 2000 


Handles up to 10,000 customers, paging 
voice mail, status available, physicians 
registry, TAS, 2CRTs, 2 140 Meg disk 
drives for voice storage, 8 meg of RAM, 
26 trunk cards. Comes with spare cards. 


Cail (617) 899-2500 
and ask for Dan. 


**COMPUTERIZED 
PROPOSALS” 


Slattery Software 
2837 Denver St., Ste. 1800 
San Diego, CA 92117 
(619) 560-0644 ext. 18 


Computerize your FCC licensing 


Build tamplates. Keep forms on disks. Avoid retyping. 
Find errors. Includes tractor, feed forms and patented 
quick-align™ box, 


QUICKFORM 574™ 
Slattery Software 
2837 Denver St., Suite 1800 
San Diego, CA 92117 
(619)560-0644 ext. 18 


ADVANCED INTERMOD 
PC SOFTWARE - $175 
By popular demand, ver. 2.10, now with site 
database. Enter freqs. only once, save, recall, edit, 
do “what if’ studies. Time proven since 1985. Select 
to 91h order, any band width, over 200 Tx and Rx 
treqs., IF's, etc. Reports in plain English text. User 
friendly. Also, TAP-terraln analysis and propaga- 
tion study software, Auth, dealer. 


Updates for ver, 1.706 users. 


MECH-ELEC SYSTEMS 
Circle (219) on Fast Fact Card 


(303) 674-1101 
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Page Fast Fact 


Company Number Number 


elena ca cenit epitietacnigs 110 
Advanced Electronic Applications, Inc. .98 
Advanced Receiver Research 

Air Comm 

Alexander Batteries F 

Antenna Specialists Co. ...... 

Astron Corp 

Auburn Electronic Laboratory . 

B-D Crystal 

Band-It-ldex 


Basic Comms 
BEE Electronics, Inc........ 
Bendix/King 


Bramalea Inc. (First lane Bk.) cccareck ae 
BYTEK Corporation . 

Cc T Systems 

Cablewave Systems Inc 

Cadex Electronics Inc. 


Centurion International, Inc 
CES Intense 
Celec Vega . 
David Clark, Co., Inc. . 
Coded Communications .. 
Comark Distributing 
Commonwealth Communications 
INdbsiies tds sscneseences cope 105 
Communications Associates 
Communications Specialists 
Connect Systems, Inc. ... 
Control Signal Corp. . 
Crescent Radio Elec. 
Curtis Electro Devices, Inc. 
Cushcraft/Signals Corp. 
O & L Communications . ._ . 
Data Signal, Inc. ....... 
Decibel Products, Inc a’ 
Delcom Radio Ltd............0000.. 
Digimax Instruments Corp 
Dynatech Tactical 
Communications, Inc. .....,-.,,.., 68 
Electrocom Automation, Inc, . , . 
Emcee Broadcast Products... 


Freeman Engineering Associates Inc. .. 
Fujitsu Ten Corp. of America 
Gamber-Johnson . , 

GE Mobile Electronics 
Glenayre Electronics 
Hadron, Inc 

Helper Instruments Co. . . 
Henry Radio 

Hustler 

Hutton Communications 

ICM Communications 

lcom America, Inc, 


|FR Systems, Inc. ..... , 
ISC Cardion Electronics, Inc. ........ 122 
Jabro Batteries, Inc. 

Jefa International 

JFW Industries 

Larsen Electronjes, Inc... . 

Lease Acceptance Corp... 
Leavitt Communications, Inc. 
Lindgren R.F. Enclosures, Inc. 
Lunar Industries f 
Madbeck Tower Management... . 
Magnasync Moviola . - 

Marconi Instruments - 

Marden Electronics Co., Inc 
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Advertiser 
Hotline 


803/532-9256 
206/775-7373 
203/582-9409 
602/275-4505 
§15/423-8955 
216/349-8400 
714/458-7277 
502/542-6000 
306/283-5000 


. 303/320-4555 
. 800/423-3858 


601/649-2465 
800/336-3115 
913/842-0402 
800/526-3935 
214/761-6277 


. 800/523-1565 


800/245-6356 
203/239-3311 
604/522-8046 
800/231-0103 
800/543-8614 
201/462-1880 


, 800/228-4563 
. 800/327-9956 
. 818/442-0782 


617/756-6216 
800/325-0147 
800/777-2708 


800/633-8844 


, 800/435-9313 
, 800/854-0547 


213/373-6803 
, 303/989-8000 
504/885-9511 


. 800/332-2790 


603/627-7877 
800/336-6VAL 
912/883-4703 
214/631-0310 
415/592-8790 
619/576-7171 


800/233-8639 


. 800/821-1030 


717/443-9575 
602/978-5766 


. 504/831-7785 
. 800/421-1996 


800/826-0440 


. .B00/GE1-2345 
. .206/575-0888 


703/359-6100 
. 800/327-9308 


213/820-1234 
. .800/327-9076 
. 800/442-3811 


405/236-3741 
206/454-8155 
701/280-1122 
316/522-4981 
516/289-6200 
312/964-9358 


214/424-5680 © 


317/887-1340 
206/573-2722 
800/624-5577 
602/275-4505 
312/307-7200 
619/549-9555 
817/274-3883 
818/763-8441 


. 800/233-2955 
. 414/763-6093 


816/691-6320 
312/595-3933 


Page 


Company Number 


Mechem Electronics 
Micro-Quick Systems, Inc, 
Microflect 

Microlink, Inc. ; 
Mid-America Distributors, inc. ; 
Midian Electronics, Inc 


Milcom International, Inc. 
Mobile Mark, Inc............ 
Modublox & Co,, 

Multiplier Industries Corp. . . 
John Murray Associates 
MX-COM, Inc. .........-- 
INOUE 50s sunnsscasconsacs sae 
Naber ‘ 

NCE/National Custom Enterprises, Inc. 88 
Nokia-Mobira, Inc. 

Norcomm Corp 

Omnicron Electronics 
Pac-Comm Wireless Data Sys, 


Page Com., Inc 

Page Com, Inc. ....... 
Panasonic Industrial Co... 
Parkinson Electronics Co. ’ 
Pipo Communications 
Polyphaser Corp 
Positron Industries 
Primus Electronics Corp. 
Pro/File Associates 
Quintron Corp 

R F Gain Ltd 


Radiation Systems Inc. ... 

Ranger Communications, Inc., USA. : 
Reach Electronics 

Repco, Inc. 

Ritron Inc. . 

Sabre Comms. Corp 

Scala Electronic Corp. 


Schlumberger Instruments 

Securitron Co. 

Selectone Corp 

Setcom Corp......... 

Sharp Communication 

Shinwa Communications of Am. 
Shure Brothers Inc 

Sinclair Radio Laboratories 

SMC Electro-Mount 

Solid State Communications . 
Standard Communications Corp. 
Sti-Co Industries, Inc. 

T-Berry Electronics Corp. .. 

Tail Electronics Ltd. 

TD! Batteries 

Tec Antenna .... 

Telewave, Inc. 

Telocator 

Tessco. 

Trident Micro Systems , 

Transcrypt Intl, Inc. 6... 22... eee § 
Trilectric Div. Celltronics, Inc. . 
Trylon Intl. tne. . 

TX RX Systems - 

Uniden Corp. of Am.—MSG inc. 
Unipage, Inc. fe 
Vidcom Manufacturing rie 
Vocom Products Corp. 

W & W Associates -. 

Brian A. White Co,, Inc 
Yaesu USA .. 


at 89 


Advertiser 
Hotline 


703/941-3163 
. 714/980-1034 
503/363-9267 
. .713/488-6011 
800/888-1654 
602/884-7981 


Fast Fact 
Number 


149- 152 . .800/MID-LAND 
714/554-1710 
312/671-6690 
619/456-0016 

800/642-2424 
303/444-4871 
919/744-5050 

. 714/630-4541 
800/759-0300 
612/890-1360 

. 800/628-2828 

. 800/874-8663 
203/928-0377 


813/875-6417 
301/490-9860 
800/527-1670 
214/680-9750 

. 201/348-7933 

. 800/332-7003 

. 916/644-5444 
702/782-2511 

. 514/738-2200 
800/435-1636 
602/292-1088 

» 217/223-3225 
800/645-2322 

. , 800/233-1728 
216/351-1755 
. 312/298-9420 
714/858-4419 

. .908/324-6661 
305/843-8484 
317/846-1201 
712/258-6690 
503/779-6500 
516/822-9810 
617/229-4825 
408/263-6434 
800/227-0376 
415/965-8020 
800/548-2484 

.. 405/232-7272 
.. 800/257-4873 
716/874-3682 
800/527-1079 
415/785-4610 
213/532-5300 
716/881-3287 
. ,.BOO/648-8683 
. 713/984-8684 
800/323-7307 
714/962-4134 
415/968-4400 
202/467-4781 
800/638-7666 
714/549-5206 
800/228-0226 
800/551-8551 
519/669-5421 
716/549-4700 
800/421-8894 
214/224-3509 
313/261-9444 
312/885-3296 
800/221-0732 
707/462-9795 
213/404-2700 
206/644-1300 
408/735-7076 


aesu solves the 


Dual-Band Dilemma. 


Introducing the Yaesu FTH-2070. The first, 
and only, commercial dual-band hand-held radio. 

With a 20 MHz frequency range in both UHF 
and VHF, 32-channel capability, and multiple- 
tone options (including burst tone, DPL, and a 
two-tone encode), the new FTH-2070 is unlike 
any other radio you've ever seen. 

Or heard. 

Need more convincing? The new FTH-2070 
comes with a built-in time-out timer, a high/ 
low power feature, activated by the press of a 
button, a powerful one-amp NiCd battery, and 
a state-of-the-art channel/message display. 

And these are just the standard features. 

Options for the new FTH-2070 include a 
“jerk and run” mobile amplifier charger, the 
NC-35 quick charger, or the NC-36 desk-top 


multi charger. There's also a service kit that lets 
you program your unit from any IBM-PC® 
compatible computer. 

For pricing and ordering information, 
including details of the lease/purchase 
program designed exclusively for govern- 
mental agencies and large-volume buyers, 
call toll-free 1-800-999-2070. 

With all the features of the new Yaesu 
FTH-2070, it’s no wonder people are 
using it with twice the frequency. 

And communicating twice as effectively. 


YAESU wus.a. 


Commercial Products Division 
17210 Edwards Rad., Cerritos, CA 90701 
Telephone: (213) 404-2700 
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See us at EXPO ‘89 in Booth #152. 
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Discovery 


Communications Specialists’ latest 

excavation brings to light yet another 
dynamite discovery—our new dip switch pro- 
grammable SD-1000. No need to tunnel your way 
through Two-Tone Sequential decoding any- 
more. We've mined this amazing unit! Now, for 
the first time, you can stock one unit that will 
decode all calls in a 1000-call paging system with 
+ .2Hz crystal accuracy. The EEPROM on- 
board memory can even be programmed for cus- 
tom tones, and every unit includes group call. 
Universal switched outputs control your call 
light, squelch gate and horn. The SD-1000 can 


also generate CTCSS and decode 
Two-Tone Sequential. Its miniature 
size of 2.0" x 1.25” x .4” is no minor 
fact either, as its a flawless companion 
for our PE-1000 Paging Encoder. We 
ensure one-day delivery and our one- 
year standard warranty. Tap the rich vein of 
Communications Specialists and unearth the 
SD-1000 or other fine gems. 


426 West Taft Avenue » Orange, CA 92665-4296 
Local (714) 998-3021 » FAX (714) 974-3420 
Entire US.A. 1-800-854-0547 
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